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96842 Tie Wikcosivy of Rubber “tn ‘Ordinary and, in Acidified 
Benzene, (K, Akad. Amsterdam, Proc. 27. 34. pp. 249- 
264, 1924.) — ar are’ giv ven Of thé ‘chatige in’ the*walues ofthe 
viscosity, of, a, 1% of Various: ‘Samples: Of ‘rwbber! dissolved: in 
oduce addition “Of fiydrothlérie acid; “the ‘resulting 
concentration of the cing the’ '5~10 per litre; It 
‘is, suggested.t hat it € ‘casé ferior ‘grades of tubber ‘valuable: infor- 
mation. concerning. th e quality ‘of the rubber is’ afforded ‘détermina: 
tion, yascosity of the acidified ‘Solution in 


2682. ‘Note on the Stability of Laminar Shearing Méhon) ina Viscous 
Incompressi id R. Y. Southwell. (Phil. Mag. 48. pp. 540-553, 
Sept... 1924, . “reat ead at. ‘Congress: Delft, 24,)-Using 
the., tesults_of paper Abstract: 2060 (1924) upon’ the instability 
ofa flat.elastic strip . Boos shear, in which the energy eqifation (but hot 
all the differential equations) is formally’ identical with that for disturbed 
laminar, motion of @.. viscous fluid ‘between two planés, ‘and Rayleigh’s 
method, ifinvestigating t the stability by means of an approximate solation 
(which, always;,over-estimates the’ stability), “Orr's result’ that! the ‘fluid 
motion, cannot. be unstable if the Reynolds” number ‘is less ‘than is 
reproduced... It is. pointed out that’ ‘the quéstion ‘as ‘to ‘whether or no 
the motion,.becomes | unstable for. of the Re number 


is, unfortunately, ‘still left open, GLB. 
B. Morton, (Phil. 48. pp. 464-476, Hal 1924. )—A_ con- 


tinuation of former: ‘paper: [Abstract 363.,(1921)), giving..some approxi- 
‘mations for a! wedge (of: direction, of the 
Stream divides the? angle -of | the: wedge, ina ratio. depending upon ‘| h 
of: ‘the sides, the stream! divides, atthe apex, and runs two 
faces. Of the! Wedge.) If not’the, ease,, howeyer,, and. | e stream 
. divides at a,point on one of. the. faces, the stream line leaves the wedge 
_ at the apex, bends round, and may hi the. other face, enclosing a pocket 
_ of dead water... Using approximations fora wedge of small angle, the 
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limiting nah of the second face, the thrust, and the variations of 
velocity along the face are calculated, | W.G., B, 


2654. Properties of Powders. Part VIII, I nfluence of Velocity of 
Compression on Apparent. Compressibility. E. E. Walker. (Faraday 
‘Soc,, Trans. 19, pp. 614-620; Disc., 620-622, March, 1924.)—When a 
powder is compressed in a cylinder by a constant load the velocity of 


“first and r lation- 
the velocity with rae compression takes place is calculated from the 

"Velocity of compression = — = 
where Vv is volume ratio, the load,and tHe velocity coefficient. The 
author calculates the relationship between the resistance which a powder 


offers to compression by impact of known velocity (R;) and its resist- 
ance to a load” of known. ‘dutation': (Ry) from the equation 


{ ane. (52) impart, velocity of -falling 


| 

=.quantity, of powder i in cu. cm., and es’ the results 
in ef powdered ammonium nitrate ‘is falls y discussed, ard 
figures-atre given to demonstrate that, it is quite specially liable to shrink 
under:the influence, of, prolonged external. pressure and when ‘acted * 

by) capillary, forces..,, In, the. Discussion, E.P. Perman states ‘that ‘as’ the 
he found . the following No moisture, 
shrinkage; (2) rapid. increase. of with increase’ of moistite’: 

(3) the greater the the the Abstracts 


Petiodic Functions. Laboccetta, (Elettrotecnica, p “449-452, 
July:5}) 471-480, July,15, and pp. 496-502, ‘July 25, 1924. express 
polygonal functions. in finite terms use is made of certain simple a 
‘contiriuous functions,:. The discontinuous. functions defined 
where-y is)the. integral pert, of any positive teal number Frye 
3. Sgn = The” ‘function ‘by 
yi =1-1n-and.the analogous ones are defined a8 strips of definite position 
on a plane. Many polygonal periodic functions ‘Cah ‘be written down 
directly in terms of these functions and are at the same time more exact 
and: less’cumbrous than the large number of Foutier 
secure reasonable For instance ~ 


Ds 
onal function disappear. ‘This. is: most:simply.done, by 
another’ discontinuous furction which has - the. constant, value 
cept Over the ¥, for which ‘the:function is, to disappear and 
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~The Gf and "ap polygonal Tanctions are out. 

ned and: ‘similar Applied to fiinctions 
involving’ ‘portions of With discontinuities or ‘pely- 

re th Under this ‘head afe dealt’ with ‘trains’ of 
harmonic Waves limited” oP réfiected regularly. Methods for 
of ‘amplitude or: frequency’ cate 
He ferentiation ‘and integration of ‘these 
Of exathples 


Suitable’ Examples the Problem of 
Tiree ‘Bohlin: (Astton? Takttagelser Undérsdkningar, 
Stockholth, Ti. Pp] brief’ introdaction to’ periodie 
orbits in the problem of three bodiés’ is fitst given, following which: comes 
the ‘discussion? ‘With tumeticaY’ the ‘special’ case where 
and distances are’ of the’ game order, a a ‘problem first 
t 
acorn pati ied by. voluminous numerical data, Ho; 


chiv 13. pp. 396-402) 22,! 1924.)4A purely ‘mathe- 
tical’ Which the atithor @evelops' method: of determining 
the nature of the singular point of the curve represented by: the’ equation 
ihe (A + Bu +'Cu*)/(D + Ew), where A, B, C, D, E and W are 

26588 Concerning “the ‘U, Gisotti... 
chusiott’ of his'reseatches'that ‘‘ for fluids (compressible or not), provided 
the velocity does not exceed a certain limit’: (the limit depending, for 
a upon density, pressure, and field of force, and in addition, for 
pressiblé* fluids? ‘upon the velocityrof!sound). the grouped 

2659) Metab Elastics: Constants; and: 
(IT): Speeifie® Heat and Eléctrical: Resistance of Zinc. and Cadmium, 
E. Griinéisen*and” EB. Goens:« (Zeits. fiPhysik, 26. 4-5. pp.. 235-249: 
and 260-273; 4024. .° From! »the « Reichsanstalt.)—By. placing. a small 
dl’ upon of the: molten metal; and: drawing it up through 
hole ‘itt’ a'mica’sheet floating thereon, bar metal, with the crystalline 
axis indlined constant angle: to! the: axis.of figure, and of approxi- 
Gifeular’ etoss-section Jong,’ 0+25.cm. diam.) is obtained, 
The’ inclination 6f*the axis may be) measured by) the. angle of fracture, 
by’ X+rays,’‘and "bythe. coefficient of: linearexpansion. The moduli. of 
elasticity weré measured : Young's: modulus. by clamping: centrally and 
determining frequency of vibration, the shear, modulus by. s val 
torsion”! From the!resgults, foraseries: of angles of inclination, the 

elastit “constants” were calculated; ‘second part, these 
are elevate’ the effect ‘of-anisotropy. upon. specific: heat, as 
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deduced from’ Born’s, theory, «and also to. the. anisotropic: electrica 
resistance. Good agreement with is obtained. W. G. B, 


2660. Atomis M. Born. 45. pp. 880-897, 
Aug. 21, 1924... Paper read before the Verband. Deut, ‘Biektrot, Dresden, 


Aug.,, 4924, )—This, paper contains a comprehensive review in nine sectiot 

of the present, position of the atomic theory, § I deals with the periodic 

system the. elements, §.2 discusses the fundamental laws of atomistic 

mechanies. § 3 investigates the, connection between the energy change 

of.atoms.and, the wave-lengths of the emitted and absorbed light, ar 

thereby, briefly., considers the quantum theory. §4 is devoted to, 
spectrum. laws... 


the Bohr. theory of the hydrogen. atom 
§ 6 deals with the fine structure of spectral lines and with the Zeemas 
and Stark effects. §7 is occupied with the spectra of the higher atol 
‘andthe trué:quantum numbers, leading in § 8 to a consideration.of the 
structure:of the periodic system. § 9 finally deals. with. the limits to the 
‘present; theory.: The, gaps in the current state of quantum mechanics 
are referred to, and the necessity emphasised for a physics of. discon- 
tinuity: with’ difference equations in: place of the classical differen’ ia 
‘equiations. ‘The final paragraph is devoted to the structure of the nucleus, 
‘The paper itself.is an admirable the. in concise, and 


3 1912669. Diameters of Atoms of .the..Inert Gases. E. .Calthrop. 
48.’/pp: 7981, July, 1924,)—On the -whole the evidence. of 
¥efractivity seems:'to ‘be in) favour of Ww. Drage diameters, as 
2662. Applicability the.- | the. Magnetic 
W. Gerlach and O. Stern. (Ann, d. Physik, 74. 8. pp. 673-699, i 7 
492% déseriptién of previous work in‘ more expanded) form {see 
Abstract’ 2055 (1922)}. «The work forms an experimental proof. of the 
ye-Somimerfeld ‘quantification in the magnetic field, and shows that 


Gilliérs. (Zeits. Physik, 26. 2. 106-109, .1924,)—-The paper. 
a continuation of the work of Gerlach and Stern [Abstract 2055 (1938) } 
on" the' detérmination of the magnetic constants of single atoms: under 
normatl’conditions: °A stream of atoms is driven through small holes. in 
screens and emérges:as a ray into a magnetic field several. centimetres 
long. ‘Finally the ray is incident on a small plate. ; The magnetic field 
used ‘was! about 12;000 Gauss. The apparatus. was: altered to. eliminate 
the previows ‘difficulties and duplicated:: In: the first case a magnetic 
of'8 cm) and total ray’ length of 9.cm, was. used, and in the 
‘casé the’ magnetic field length was‘4- 5 om. and the atomic stream 
ems. “The effect’of: the influence of magnetic field of 
of silver, ‘copper, ' gold, thallium, Jead, tin, and. bismuth 
investigated.” The results showed that under .normal conditions 
ie per “and: gold atoms have a magnétic moment equal to that of the 
‘magneton, thallium has a magnetic: moment of.its atom less than 
of thé’ Bolir“‘magneton, lead:is non-magnetic, silver is, just. affected, 
tin and bismuth gave’ iticonclusive results and are of, further 
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92666) she! of Atoms:, 
(Zeits) Vereinés deutsch. Ing: uly: lecture 
delivered before the Berlin branchof thé ‘Verein, tracing the ‘history of 
the ‘atomic’ theory,’ ‘with special :emphasis:on ‘the’ relation between the 
results’ Spectral analysis and the Bohr:model, including; of — 
X-ray There are a numberof very useful e 
and the paper gives a very clear general view of the subject: The author 
speaks of Baliner, who gave the:first elucidation of 
as a numerical mystic, who sought everywhere in ‘nature 
with ‘numbers ‘in’ the’ course ‘of ‘this “somewhat fantastic ‘search’ he 
made this great’ discovery: Calling attention to the difficulties involved 
in the modern’ theory, he concludes ‘by saying that, whatever thefuture 
developmerits°may ‘the “can never’ bé 
Characteristics ‘Electrons “ins Atoms: Ry A, “Millikan: 
(Sciertde, ppi'°473-476, May ofthe 
evidence! in favour of-orbital rather than*stationary electrons. As ‘well 
as past-work; stress: is laid on: recent work’ by Millikan and Bowen. By 
produting’“' ‘hot sparks’ in ‘high’ vacua; the valency electrons can be 
succéssively stripped from the atoms’ ‘of: the lighter elements andthe 
case of a’single electron and a nucleus’studied. The theory of this case 
accord “with® the ‘orbital theory.» A ‘discrepaticy ‘appears,’ however, to 
exist’ between the types of orbits existing in atoms and 
2666. Electrons and Ri A. (Chem Soc, 
125, ‘pp.’ 140541417, July, 1924. ‘Faraday, Lecture,)+The. ‘direct 
demonstration and ‘measurement ‘of the electron’ by the oil drop method 
is described‘and the theories of the electronic structure of atoms outlined: 
The correctness of the orbital theory has been further substantiated by 
the recent work of Bowen and the author‘on the spectra of atoms stripped 
of all but one of their electrons. * Thus the case of a progressively increasing 
nucleus with @ single rotating electron’ has been compared with ‘theory. 
The agreement is exact: Compton’s’application of the conservation of 
momentum and the quantum theory tothe scattering of' ether ‘waves 
by electrons’ is noted as evidencé in favour of: -nature ‘of 
114.‘pp. 141-143,, July 26, 1924. Abstract of three lectures delivered’ 
at University College, London, June, 1924.)—The first lecture.is concerned 
with recent: ‘work tending to fill up gap between ‘ultra-violet’ end 
Réntgen radiations, ‘By dealing with ‘stripped ‘atoms; ‘Bowen’ and the. 
author ‘have’ been able to deal -with ‘such’ '4simple series of stmictures 
that it has ‘been possible to apply Rotitgenray relations: in the ‘field. df 
optics. (See preceding Abstracts.) “Though ‘there still ‘exists ‘gap of 
neatly three octaves where no radiation’ has been: observed, it is ‘now 
‘possible: to calculate. across the gap. and ‘to predict the’ pro: s of the 
VOL... XXXVI. —A.— 1924. EE 
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») New ideas» have, to Ibe introduced as)to, the form 
ahd: arrangement of the electronic.orbits.. lecture deals with 
the penetrating radiation in the atmosphere. From measurements of 
thesradiatibh at\-vartious altitudes, both within and, without leadshielded 
vessels, the conclusion,;is drawn that there evidence of any tadiation 
of other,than local-origin:» The: absorption coefficient of the radiation 
indicates: itis: little sharder/than ‘the:-y-radiation from; ordinary 
ratlio-active’ materials;;; The »presetice: of, increased, concentrations 
2668. Ee Buckingham, (Phils, Mag:..48. 
pp: paper criticism. of, Campbell's 
recent paper:on the subject [Abstract 1050 (1924)},;with much-of which 
the author agrees, considers that the final impression, it -leaves, is 
false, owing to. its exaggeration. ‘The.reports of the.National. Physical 
Laboratory.and: the’ records of experimental work by: the -stafis. of) the 
Engineering and Aerodynamics Departments show that,,dimensional — 
analysis is a very valuable tool. Its employment for deducing new 
relations in pure physics without laborious investigation, which; .it<was 
evident beforehand, would involve: unknown’ constants; was the one 
most assed by the late Lord Rayleigh,.and in Rayleigh’s hands, it proved 
most valuable... But this is the kind of problem in..which;mistakes in 
its use are most likely to be made by. the: ordinary. investigator;,,, Its 
maini value is guide in planning experimental: work and in analysing 
and explaining the observed results... It,is most useful in technical physics 
where: complex problems depending upon many variables may be pressing 
for solution, even if, the solution se a ‘rough 
Shock... G. Joos. and iH. Kulenkampff. (Phys. Zeits. 25. pp. 257-263, 
June 1,1924,)—Let.W, be the initial:energy jof an; atom, Wg its. energy 
after impact ‘but before. emission, and: W, its final-energy. after emission ; 
then, for a) frequency.,v, hv. = (Wg W,)- under; the condition that 
>: (W Tt is of advantage to assume also the conservation 
of.ampulse ; .in ‘the case of impact -with.an ‘electron this leads only, to.a 
small correction, but in the. case of canal-rays the correction. is, important. 
With small relative velocities the whole atom is affected ;- slow canal-rays 
must travel with at least twice the. velocity of electrons which.produce 
the same stimulation, and such a shock is associated with a more rapid 
communication of, velocity to the atom affected.. With greater relative 
velocities, single electrons in, the atoms, are.displaced ;;:the atom as,a 
whole is not displaced; the limiting velocity for stimulation stands 
Jacobi: Method.::G. Temple... (Phil. Mag. 48.,.pp. 277-292, Aug., 1924.) 
This paper consists of.twe parts; .,.In Part I the author.gives'an exposition: 
of aj-process. of..integration applicable. in .particle .dynamics:on any 
relativistic. theory, and..forming the appropriate, generalisation of the 
methods, of Hamilton and.Jacobi. in classical mechanics. The: author 
points out that.in. the treatment,.of the, Bohr H, atom,according.to the 
VoL. ‘XXVIL.—A 1924. . 
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theoty, use ofthis method. 

but so ‘has been» employed . ih: general relativity theory. 
reduction’ of particle dynamics according te general relativity to a system. 
Of @quations "is! ‘here>ieffectéd without having. to. make, any,. 
othésis ‘regarding «the actual form)-of:the :laws of .gravity, and.of; 
Partrdb the. author: disousses.: the, problem, of, 
making the;usuab assumptions that the,sun nest,, 
and’ that“pertarbations due:to the’ attraction of planets; other. than the: 
oné ‘whose motion is ‘considered may: neglected, according to (@), 
Whitehead’s first law, expressible in 


(c) Whitehéaé's second: law,:expressible bytwoisets other than-Einstein’s, 


of ‘diffetentialstensor equations:(see Whitehead’s Principle of Relativity, 
pp.'86487). Whitehead has shown thatthese four'sets of tensor equations 
fulfil general reqitiremerits+-to have:no arbitrary reference.to, any, 
one ‘give the; Newtonian. term.of the, inverse, 
Squaré- law} andoto: ‘yield the small‘ corrections: which. :expilain.. varius, 
cannot be deduced as:effects of the main Newtonian, 
differing: only’ by:amounts which | so ;far.appear, 
too’ smal) for; discrimination. by: observation shown iy the, present 
paper 'that,on: the ‘assumptions: made, the formule: (a) and (b).are exactly: 
equivalent:and that the equations of type’(c) involve an arbitrary function 
which canbe chosen.so as to. yield the same equation. Thus, 
no observations ofthe forms: of planetary:orbits can. discriminate, between: 
the three ae [he author calls attention to the fact that the method 
here. ithe problem of central orbits. according to 
relatavistic: ‘the: two» advantages, 
tedious «calculation the Christoffel. .3-index»:symbols and. focussing, 
attention at once:on a differential equation; theisolution of which. furnishes, 
the keyto the whole problem... A.bibliography.of fifteen original. papers, 
26789 Relativisiic Motion’ op Riki Lemattre.: (Phil. 
48. pp.’ 164-176;* July, 1924.)=-The ‘author! ‘points that The, 
variable motion of a,solid and the correlative aspects of phenomena for 
vers is a problem intermediate to the initial relativity theory 
f motion and Einstéin’s | genera ‘theory; the fundamen 
paper on. this’ question’ is that in which ‘Born Born’ (see Abstract! 1728 
pet fixéd ‘the’ general meaning of the interval and ‘its spacio-temmporal 
as retained in ‘Einstein’ s general’ theory (3) the necessity 

‘rejecting the E an georhetry in Born’s. conception has been pointed’ 
out by. has ifivestigated ‘the ‘indst general’ 
possible ‘movement of a solid in a Galilean’field. The’ author 
these results; and deduces developments and 
the present Point, of view of Einstein: G. de 
Rn 2672. The. Barth as Light F Le Silberstein, ; 
(Eastman Kodak Co; Research! Lab,; Comm. Ne. 212. Phil. Mag.. 48.. 
pp. 395-404, May, 1924.)—The author’s aim is to emphasise the need 
for our earth’s experimental tion. reference system, without 
bias regarding: Einstein’ . relativity th eory. As a mechanical ve 
frame it is Die cpt metrical around an axis practically 

the and by the Foncault ndylum, gytooompiass,” 


N 


; 
> 

ix >. 
ARS 
tis 
5 
4a 
< 
: 


eqtiations ‘¢dndensed, position vectoriiof particle,. in: the; 
(1); where Gis a constant along) the: symmetry (SN), 
and wis ‘value. ‘Regarded: \intrinsically, from. ja. putely, 
tetresttial point’ of: view; the constant is simply an ascertainable physical 
directéd' magnitude pertdining ‘to the earth as a! reference rame ; for, 
mechatiical ‘phenomen#. «Of the two: supplementary: terms in 
first normal to the earth’s axis andthe: particle’s «welocity. is:known),as, 
“ Cériolis force)" andthe Temaining» vamounting. together to. a, 
transversal’ ‘vector away “from the axis of. size)iai%p’ centrifugal 
force” ‘unit ‘mass. ‘Thus far thé earth 
As an Optical reference frame the Michelson-Morley, experiment. shows. 
that if three points; O, AB, be marked ona stone-slab—the sapport of 
the intérferometer, with O.A and/O B roughly equaljand!perpendicular to. 
each ‘otherthen; whatever the phase difference or time lag: between the. 
light’ Signaling O'A A O-and OB BO.in one orientation of the slab, it 
remaiti# the same for any other. Consider now 1,2; 3,three non-collinear 
fixed ‘terréstrial ‘stations: Let ‘two light signals ‘be -sent-over: the courses 
123 Pand’ 18 24) Isithere any time! lagi A= And 
if ‘there be; on what ‘circumstances: does it depend and in what manner:?, 
A reliable and definite answer to these: can ‘be obtained only. 
fréin experiment on a «somewhat large Scale..." Preliminary experiments 
to’that purpose in ats Passadena’ the of 
eile: Would be no‘ definite relation between ‘the mechanical and optical 
properties of any reference framework, while Einstein’s relativity theory 
intimately’ ties’ mechanical. and: optical phenomena together. He also. 
mentions that, according to Einstein’s admission in’ a »private .con- 
versation), the correct values of the centrifugal’ and the Coriolis foree:can. 
be obtained only by accepting his cosmological hypothesis of a closed 
space and/uniformy:mass distribution throughout it. . The rotation -of-the 
will then. give the desired result, Ga de 


ver 2673. General Conditions which must be ‘salisfied by a Theory. ‘of ‘the 
Universe, Plaamy with the General Theory. of Relativity. Lémeray. 

(Comptes Rendus, 179. pp. 98-100, July. 16, 1924.)—The author discusses 
‘very. briefly the significance of. matter ‘and radiation, physical straight 
geodesics,..inertia, density and Newtonian, attraction in a universe 
conforming to the general theory of Telatiyity,. The author suggests 
that. stellar movements arise. of in 


1) 
2674. ‘Mass as a Function iy utiona: A: H. 
Physik, 26. 3. pp. 188-195," 1994.)_LA "previous paper by the 
same author ag eho 821 (1923)] determined the mass of a light quantum 
in’ gravitational field ‘and then, by “deduction, the formula “found 
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the ‘presente work is cto -establishi:this fortrula: directly without: reference 
to’ the dight: quantuthy theory: >:Phe vauthor jaccomplishes: this by: ‘means 
of ‘considerationsof energy iand> the theory iof :atomic structures) The 
mass 6f @' body“existing in’ gravitational field:is' deduced: as: a-function 
of: the gravitational potential; then: applied: te! light 
radiation knowledge of kinetic: energy | a moving! body 
in gravitdtional field the radial enetgy*and the transverse;endrgy along 
two directions “are established ofthe 
(of! velocities; and alorig»-with:it are considered: the. other 
established formule for the variation of mass. thatthe 
experimentally determined dependence of mass on» velocity can be 
established frdm . apartifrom the Einstein stheory. 
‘fitially ‘established ;are*strictly orthodox, and /are applied 
to ‘determine certain factors:regarding: the motion of planets. :::The-results 
2675: Superficial: Distribution Matter in the: Einstein Theory, -of 
1924.)=+In tecent «paper [see! dealt ;with 
a- problem: arising: in an’ earlier publication bythe author under the above 
title fsee wiz. conditions: of: the 
gravitational field! at discontinuous Ser. apparently has mis- 
understood: procedure the! latter» ascribes to: its 
brevity}, and: states .that the ‘Lanczos equations all: refer a: definite 
system of: coordinates; -which,' according should’ have physical 
cé.2:The ‘evaluation .ofi:the: various transformations ‘is: also 
stated “toninvolve: analytical difficulties, and-Sen: claims his, work give 
_ no preference to any system of coordinates)! the:results: therefrom being 
absolutely general. Sen considers the Lantzos idea of a metrical proof 
in coordinate! ‘system. which)\is not. normal tobe superfluous. 
author: claims ine reply -thati ‘his tenser equations are valid: for every 
coordinate:system, while» they ):contain’ the :results; ofa 
development which has only been; worked ‘out by: Sen ‘for its. preliminary 
clear, up: possible errors, but: mainly because: the 


possibility .ofi a: superficial distribution of:matter can be’ of specific signifi- 


cance’ from the: of | a.general theory of matter;-the .method 

published» results; were, obtained: is; now given at 
greater is mathematical: throughout, and»solves. the 
problem of the:general: field at 


2676: Determination the. Invariant. “of Spaces Dime. 
(Phil. Mag. Aug., 1924,)—~This ispa.reply 
to, recent paper; by: Silberstein (see Abstract. 2203 


the author's. work in.an earlier paper (see Abstract 


1774 923)} in; ‘Raum-Zeit-Materie, Sth, ed., The, author 
Silberstein’s .allegation,, that:,"‘tan.” 

the author's formula for the displacement, towards the red..is incorrect, 
aap defends is expressed, views on de Stier's Silber- 


379-395, work. contains) san, investigation which; seeks,..to 
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establish: the first step-in quantum as:to-which of the main 
characteristics of the ;atom :(stability, resonance; fulfilment of ‘the corre+ 
spondence ‘principle, etc.) furnishes «adequate basis for: calculation and, 
originates: fromthe» classical: a imatural: manner, |The \theory; 
inchides the dispersion formula of Kramer and:shows ‘a close relationship, 
to Heiseriberg’s: formule for the rules concerning the anomalous Zeeman: 
effect. The paper* contains ‘a mathematical: discussion’ .of ‘the classical 
theory for the disturbance of a system exposedto external \forces, the 


Glassical dispersion ‘theory, 


12678. ‘Anisotropy in Grystalsy: Pc R, ‘Heyl. «(Bureau 
of Standards, Sci. Papers 482: spp; 
paper ‘sets: out’ the results: of experiments in -which:various crystals were 
weighed in different axial orientations in thesearth’s gravitational field. 
Six crystals were used in all, representing the five nonisotropic crystalline 
systems. The!reasonm: for doing so was to: see: whether any ‘gravitational 
anisétropy could:be detected, a result which, iffound;.woubld .contradiet 
Einstéin’s ‘fundamental ‘postulate: in viz. that 
gravitation and inertia are identical in: their nature: and ‘indis« 
tinguishable; “It is here assumed that the! ineftia! of such’ crystals as 
were of axial directioni:It was found! that, to an 
accuracy of part’in the weights: of the: crystals were independent 
of ‘orientation,'so supporting Einstein to this extent. A gravity. balance 
by Ruprecht of! Vienna was used; andthe: high accuracy of 10° was 
obtained “by substituting for the ordindry method: of arrest, -by raising 
2679 the J. Gatuchant! (Comptes: 
Rendus;'179. pp. 327-330, Aug. 4,°1924.)+-Mirage effects ‘are more readily. 
attained ‘with the long waves than withthe short . light-waves. i) The 
normal fall-off in the index of refraction ‘with’ increasing heights; ought 
to ‘bring Hertzian waves down. The long waves, directed: tangentially, 
travel along the surface of a conducting earth; the explanation of mirage 
éffects is then same as‘that for optical smirage from horizontal layers 
parallel plane ‘surface. Normal ‘meteorological ‘variations ‘in’ the 
atcupenee then explain momentary changes in the intensity and direction 
of the transmission; the difference the 
‘influence’ of the seasons, etc. De 


Observations... Whipple: (Roy. Meteorolog. 
50. ‘pp. 237-241 ; ‘Disc, 241-243, July; 1924:)--The ‘application of 

equations is ‘discussed, and’ particular attention ditected-'to 
those: relating to’ upper-air data! It ‘appeats: that no'information: is 
obtained” the regression equations beyond’ that furnished ‘by ‘the 
primary ‘corrélation’ coefficients, and that the’ régression ‘equation ‘cannot 
two contemporary nid whieh effect. |! 


The Transpaveney of the Atmbsphere: 
Rendus; 179: pp. “July ‘21; 
VoL, XXVII.—A.— 1924. 
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for Various wave-lengths: at Wilson: (surfacé::pressure 
=| have been calculated by the author; for this computation 


iti is assumed that: the absorption inthe atmosphere is solely:te:the 
scatteringof slight: by molecules;of oxygen, nitrogen argon, The 


‘Results are: im good agreement with those:obtained by Fowle;: 


pote thighers\! The: ‘for: wavelengths arotind 

6000 which: coincides! with the of /ozoné: 
observed difference could be explained ‘by. thie 
of thickness 0+ 45cm. ‘under normal pressure: 
Diurnak \Vatiation'of ‘Atmospheric: Pressuré. 
and-Gastle Ofer,’ Dumfries-shire: (Roy: Meteorologé Soci}. 
J. 50.) July, 1924:)~In reply ito ia paper An C..Mitchell 
[Abstract |2018(1924)} the author points‘out that (1) When dealing:with 
the diurnal variation pressure :the:comparison the -batograph with 
a ‘standard;:mercurial barometer :is»mot;absolately necessary; provided: 
the scale valueiis correct and the compensation for variations of-tem perature. 
accurate ; although ‘the mean values from all years show the minimum 
pressure’ in the morning:at Castle O’er and in :the afternoon:at:Eskdale+ 
muir, the Eskdalemuir records for someindividual years show the minimum 
inj the morning.'\ Fourier . coefficiénts: are: Gand. 
for. an ideal station, the latter being fount by: taking ‘the arithmetic: meali. 
of the’ inequalities from. 1871 to:2882 for seven British observatories: « 
2683. The Semidiurnal Oscillation: ofthe Atmosphere; Chapman. 
(Roy: Meteorolog, J. 50, pps: 2654193 Discs, 1934195, 
—The semidiurnal ‘barometric. variation isi investigated dynamically; and 
is approximately the: 
same;as one-of the free oscillations the»atmospherte:;> consequently: 
the variation.is: magnified by resonance; ‘prebably about a himdredfold. 
The difference; between: the free and: forced perieds:is about four-minutes:! 
The ‘relative :-walues: of the thermak, and) tidal influences..of, the 
producing, this: oscillation. assuming that: the», thermal: 
oscillations are, produced by temperature variations conducted upwards, 
from the ground ;\ the Ohivigt part of the oscillation is found to be 0-7. 
of the This. when aceafate 
average values) the temperature vanidtions in, the-upper:air and: the 
eddy conductivity-are: available, for’ the whole:earth.'; The phase: of the» 
oscillation might be accounted for by! combining: a thermal component; 
135° in advance ofthe sun, with an equal tidal component in phase with’ 
the sun. .oThé discrepancy between! the variation of the oscillationowith 
latitude!and+ that: obtained theoretically ‘by Margulés may bei due!:to 
the variation-of the: mean air temperature’ with latitude! We 
2684 Rate. Pilot: Balloons. WwW. Haines. - (Monthly, 
Weather: Rev; '52;..pp. 249-253, May, 1924, Paper. read: before the: 
Meteorolog::Soc., Washington, 1024.)—From.a study of-over-800,double 
theodoliterobservations of balloons with arate of ascent of 
the variations in the ascensional:rate at differentlevels have been‘ebtained,, 
Between the level. where convection ceases ‘(around 2000: m:) and about 
5000 rates of ascent slightly above 180 m./min. are obtained from: both 
morning andi afternoon ‘observations. The difference increases) at: higher, 
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levelsyandoeauses am effor of at» 15,000:m) 
At: % of ‘the individual observations;:and practically 
ail ‘morning observations: taken before convection set up, are--within 


of the assumed rate’; the departure from ‘the assirmied rate is less 
at: higher ‘levels. It is::concluded thatthe ascents ‘continued: at ‘the 


ordinary rate; either until the balloons®burst'ior were lost/toiview no 
cases have been?found where the state ‘of equilibtium 
2685. Is the iRecwracy of Pricipitation Measurements dependent upon 
the Aveda of the. Receiver of the Gauge ? Weather 
Rev. 620'pp: 262-264, May; 1924. . From the German.)—An account of 
comparison atseveral stations in Sweden’ df rainfall and ‘snowfall as 
registeredin gauges of 1000 cm.? and: 200¢m* receiver area! ‘The object 
was to test: the suitability of the smaller gauge for use in Sweden, and the 
conclusions; drawnare (1) that the accuracy “of ‘measurement of 'the 
amount of precipitation with the smaller gauge’ is) equalto, or 
a little ‘greater: than; that of the larger old Swedish gauge ; (2): that the 
he: Rotation: oF Melting in H.: 
Inst., J. 197. pp.°826-827,:|June, 
to a paper by’Artom ifAbstract 836 (1928)],' in which it ‘is stated>that 
a pietve of ice suspended in benzol begins to rotate and continues the motion 
as long as the suspending thread permits, the author has repeated this 
experimerit) uSsing:as the suspending fibre silk out of ‘which all twist ‘was 
removed’ by attaching a weight and ‘leaving 'it in. suspension over night: 
The conclusion reached ‘is at ice, when suspended ‘in benzol, does'rotate, 
and that the speed of ro decreases as the temperature of the benzo} 
is ‘lowered; and all-rotation ceases when the benzol is*at the temperature 
of 0% When gasoline is used instead of benzol rotation also takes ‘place; 
butnot when water is*used. The author considers that the rotation is 
probably due'to the downward flow of the denser water from the:melting 
ice ‘producing a torque, owing to its irregular motion'reacting on 'the ice, 
5392687. Cloud Weather (US. 
Dept.of Agriculture; Weather Bureau \[22 pp.}, 1924.)—-Photographs: of 
cloud: forms; together’ with - height-frequency ‘definitions 
Meteorolog. Soc:, J: 50: pp. 87-97, April; 1924; An address; delivered 
béforé the Royal Meteorological Society, im the:first part of which sunspot 


_ frequencies for the years 1856 to 1921 from Wolfer’s lists are compared 


by various methods. with mean yearly values of data ‘relating. t6°Kew 
Observatory; comprising® rainfall; mean ‘temperature, daily” range: of 
témperattite;sunshine; cloud, mean ‘potential: gradient, absolute: daily 
range of magnetic declination, and diurnal inequality range’ of declination 
and ‘horizontal force ‘for such periods as they are available. ‘The ‘points 
which the writer ‘wishes to bring home to meteorologists are the two 

facts That’ an’ important sunspot ‘relation: does* exist in at least 
‘One ‘terrestrial element—terrestrial magnetism; (2) 'that,-at least in’ these’ 
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latitades, the ‘evideride for a-connection' between sunspot frequency:and 
meteorological phenomena is of quite a different: order from: 
for a connection between sunspot frequency’ and terrestrial magnetism: 

The-£orisiderations put forward amply illustrate the dangerof dresring 
conclusions in such matters as the present from data extending over an 
insufficientperiod Of time: part: of the’ paper thé catthor 
is ‘able however, to'suggest for!trial‘a method by’:which irelationships 
betweeri sunspot frequencies'and tertestrial elements: might be investigated, 


eventhough data! for the latter may>not for: ainumber of | 


eleven“ydar periods: Reasons aré given for supposing’ that the difference 
between magnetically quiet and: disturbéd days:is:essentially of the same 
fhattre)as\ the! difference’ between quiet: days at sunspot minimum» and 
quiet daysat sunspot maximum. «Granting! this, any meteorological) or 
électrical elément which exhibits the eleveri+year period:-will, it:is:réason+ 
able’ to suppose, behave differently on*days !that' aré magnetically ‘quiet 
and ‘on ‘days ‘that are» magnetically disturbed: The: suggestion. is, then, 
that’. thé meteorological data relating to the:two: classes of -days,.as 
well as the electrical data, should be compared at a number of places, 
it being notedoim this! connection thatthe ‘international lists issustfrom 
De Biltowill in‘ future‘specify' five'distutbed«days a month well five 
ibe? desirable ita: commence with places: in 
bed more Measurement. (Geotyatsiee Publ 
{15 pp.};" 1924.)-Use was: madeof; the linesiiof: hoar-frost: to find the 
stream4lines of «wind the: ‘neighbourhood: of the )snow-gaugei «The 
‘vertical component of ‘the streaming may’ rise 'to’aconsitlerable amount, 
introducing large errors in the determination of snowfall, byt the effect 
is quite unimportant in the case of rain: Diagrams are given! showing 
the disposition of the stream-lines in different cases, including: the! use 
of screens with the apparatus. For snow readings the protected gauge 
should Be pladéd< on! horizontal ground) is not possible, 
the'écreens shobld ‘be placed thes R. 
2690. Observations and Fuvestigniions: made at the Blue Hill Meteoro- 
Observatory) Ai McAdie. of the Astron; Obs: of 
2691. Glaisher,Stand- vensus. Stevenson. Screen ; of Forty 
Years’ Observations of Maximum. and Minimum as 
in Both Soreens at Camden, Square, London. 1..D..M 
Meteordlog. Soc. pp.» 209-223 Dise.,. 223-226, 
The records considered cover the period from 1881 to 1920; If. D- 
represents ‘the excess temperature.in the Stevenson screen over;<that 
in the Glaisher;! it is shown! that: (1) Awell-defined, seasonal variation 
the Varidtion is from summer to, winter. 
It is suggested that the mean monthly values of D (max.) might be; used 
to rendér readings in the two screens intercomparable. ..(2). The values 
_of D (min.)-are generally positive, and show no definite weiss variation ; 
awérage Values obtaindd are: 0+ 8° for. the period 
4611-3? fOr 1905-1920, the sudden:change being attributed to\a-rearrange- 
‘ment of thetinstruments in the Stevenson screen, REL 
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.A- further: comparison > the 
An Yar Aish Gal és stent dove 
(North Sea Tides: Ji and:Ad. Doodson, (Rey, 
‘PHI Trans224. pp: 185-219,;: May. »_paper: 
with -the ‘principal ‘lunar senii-diurnal: constituent. of the tides: (My). It 
is shown that'the fundamental dynamical ‘equations of:the tides. may be 
used’ obtain: the: distribution of: the surface elevations: from. the 
observatidnal data available:. ‘The elevations; once: known, :enable:, the 
co“tidal: and co-range lines:and: also: the! distance. apart: of 
neighbouring: ‘members.*of! these’lines tobe xcalculated.- Further from 
the elevation gratlients and the elevation of known. points,the elevation 
tan (be ¢alculated:all along'the line.. The calculations are.applied to the 
North. Seacand.:its: more the results 
Physique et le Radium, pp: 153-160, paper is an 
attempt to derive the: known state of the:earth from heat generated 
by radi6-active:content. The original condition: of) the) earth is: assumed 
to be quite cold—in fact, at absolute zero. The result of this analysis 
seeins to'Show thatthe heat-as at present manifested is not to be accounted 
for by (the effects radio-active | processes: alone»: Some cother source 
be:sought;but this need be neither: the:primitive heat.of the Laplace 
hypothesis nor 'the ‘heat of collision ‘on the tidal! hypothesis, The initial 
heat; orite’ provided» by would. be sufficient 
to ‘initiate teactions ‘among the varied chemical 
2694. Maguetie 19221998, Ww. E.W. 
(Roy. Astton:Soc. ‘Canada,’ pp. 265-270, June-July; 


84. pp. 531-532, May, disturbance of 
Jan. 29-30, 1924, was not of exceptional magnitude, but noteworthy 
for its oteurreniée ‘during ‘a: period ‘of: great solar <quietude. ‘Further 
irivestigation' shows ‘that there was a disturbed area on ‘the sun’s ‘surface, 
bat” there’ was ‘parity in intensity nor ‘correspondence in: between 
"26962 Magnetic’ ‘Observations’ during’ ‘Solar Eclipse, 1923, 
Hazard. Magn. 29. pp. ‘57-71; June, 
obséfvations duting ‘solar ‘eclipse (Sept, 1928): were especially made, 
Lompoc; California ‘and alsoat the five stations ofthe U.S; Coast and 
Géédétic Survey. The “are all given ‘inva:series of 
82697 i Applications of Modern Physics to Ne Russell. 
(Rey Astron; Soo; Canada; J. ppi-137-164, April ;:201-223;. 
pp. 233-263, June-July; 1924:)--This is ‘a: 


SCIENCE ABSTRACTS 
q 


ax the University 


The distribution ‘and distances: of the:'stars 
are first @@alt with, the chief rethiods:of determining ‘stellar 


parallaxes 
being ‘briefly idéscribed: It is*then “shown ‘how ' the: diameters -ofistars 


have been’ alewlated, ftom their colour-index and apparent brightness, 
By appl law of radiation, ‘and*how these: calcylations: 
Been’ eorfirt 


“now under’ construction »at tie! 


“ead many more stellar diameters have been observed, if:-the 


measurements agree equally well with calculation it will be possible 
thatthe theory of black-body ‘radiation: holds, for alP stars, 
afid thé @iameters- of be! detérmined.) Methods of determining 


Of the’atom’ enable ‘us interpret stellar spectra,-and-an .explanation 
Of the Constitution of the sun andthe inature of: ‘sunspots: is ‘attempted. 


The sequente of stellar spectral ‘types ‘andthe progress of evolution 
‘from ‘giant to” dwarf is ‘described, and the agé of the sun and the: source 


Of its Ghetgy discussed, “Some? special»problems ‘and their possible 


solutions’ are then stated; viz. thé ‘clouds: calcium: vapour which 


‘apparently ‘exist’ between “and “the variqbles 
and ‘the’ pulsation theory; white dwarfs, long-period variables, and-nova... 


Evidence brought forward to show -that the galactic nebule of gaseous 
diffuse’ and planetary; have «lines in- their spectra. which are 


‘ae khown ‘substance iri an’ unknown 'state;' and are shining through 
some form of excitation by neighbouring eatly B- andO-type stars; while 
those ‘which have’ stellar spectra shine! by reflection from: stars.of later 


and codlet'types, and the dark nebulz are/not near enough to 
to shiné.: The ‘ion-galactic nebulz; which are ‘¢hiefly globular -or spiral, 


have stellar spectra, bat are believed tobe luminous masses of gas shining 


by their own light; their forms ‘and internal: motions: indicate/that one 
type’ develops from ‘another ; and the! calculated! dimensions of! a-con- 


siderable namber shows that they are mruch smaller than. the Ways 
and of about the size of globular star-clusters. =. a 


Finally, it is suggested that the earliest stage of hatter haswa to ‘us 


that of the dark nebule, vast but exceedingly tenuous clouds ffine 
particles in'turbid motion, which under the influence’ of gravity betomie 


shoud! BAG ‘gradually évolvé into single or double stars, or, if very large, 


globular’ atid then spiral’ nebulz. brief’ description .of -the 


étesmal théory; which accounts for the development of planets and 
itellites ‘by’ tides on slowly” rotating ‘sun, ‘raised by a passing star; and 
of the special ‘case of the earth-moon’ concludes 


this‘ sketch oF ‘the evoltition of the tiniverse.’ -E, 


80°; ‘and from 45° t090°. Shapley. (Astron: Obs. of. Harvard Coll, 


g oft South 18°, 


Annals, 102. pp: ¥£276, 1928) ahd 103; 1924).-+-These volumes 
are the’ second ‘and ‘third parts’ of the ‘Durchmusterung; whose: first part 


Hatvard' Annals’ 101.’ ‘The plan: of measurement:.and reduction 


was *déevised” “the late’ Kapteyn}. been followed) inv these 

Vohimes by! wat *Rhijn,; who ‘writes the “introductions to them,;;; The 

redaction of the’ estimated: diameters ¢ to photographic 
VOL. XXV1I.—a.— 1924. -- (409 
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standards, at. College: on, the 
polar’ sequence»of «Harvard Annals. 71,..No.,3,,and the,magnitudes are 
therefore well determined as those in| the, first, part, ‘since .these 
standards ‘do:not contain: stats: fainter extrapolation 
curves: consequence, be used for over two magnitudes, .,.The 
probable error of the magnitudes is 12;... Thenumber,of stars. in Harvard 


2699, Methiot of: Perturbations. Noumerov, 
(Roy. Astron .:Soc.,; M:N. 84. pp. 592-601, June, 1924 denote the 
special coordinates, the fundamental formula of extrapolation. (for,#) in the 
case of perturbed motion is 7, = %,(2 — — + R, + 
where! # <= ofl 12)%: = is the. Gaussian 
constant the interval of; integration; 7-the radius vector ;.R. the.effect 
of a perturbing 'planet:; | A?R, the second difference of Rat the second 
moment; and <fvis the correction for. higher,.derivatives. or..differences 
beginning with the 6th order. If the interval of. integration, is rightly 
chosen}: permissible to neglect the effect of, these higher-order terms, 
_ Tm the Publications of the Central Astrophysical:Qbservatory. of Russia, 
vol. jiij"Moscow, ‘1923, the author has given subsidiary tables for finding 
the intetval of ‘integration and for determining.o, and/has described three 
methods for augmentinig the interval.of integration ; im the present paper 
hesdevelops the method of extrapolating the perturbations of jthe special 
coordinates; which is in the main similar, to that. of Encke. ., He.illustrates 
the method by’an example of the motion-of the planet: Erato (62);taken 
from the work: of Oppolzer; and>finds that the divergence at the end 

of 25 steps ‘of extrapolation does not exceed 10 units. of the 7th. decimal, 
which: are ‘due’ to cuniulative ‘errors during: the .process,of numerical 
integration.) This*method ‘can be applied».generally to finding).the, dif- 
ferences’ between ‘two perturbed motions ; for instance; the perturbations 
caused by Saturn can be taken into account separately,. or the, systematic 
effect of ‘higher-order: terms ‘be. of 


Fowler and E. A, Milne. .(Roy. Astron. Soc,, M.N, 84. Pp. 
May; 1924.)+-The work summarised..in. a, previous..paper. [Abstract 181 
(1923)), applying ‘the theory of high-temperature ionisation. te, positions 
of: maximum intensity of absorption lines, in. stellar sequence of spectre 
has: been ‘continued, using A, Fowler's: recent discoveries of. the s i 
relationship ‘of lines belonging to. trebly-ionised : silicon and. to ionised 
carbon, and also some provisional estimates. for other spectra, which are 
rapidly becoming available. The previous conclusion that the method 
indicates'‘a temperature scale agreeing ‘with ..observed. temperatures: for 
later-type stars} but giving much higher:temperatures than were expected 
for ‘early-type! stars, is confirmed by: these,results for, silicon and carbon. 
The main results of ‘the new investigation are as foliows,;, The 
turé scale for early-type-stats is roughly, B2 Bk. 19,000° ; Bo-O9 
26;500°; more than’ 35,000°. (2), The partial electron pressure, Py. at 
makimany ‘is the :mean electron pressure: at which,a: dine 
fixed by fixing! for: ‘that ‘line. Bom, ions, 
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well stellar velocity is a function of absolute magnitude, the autho 


7-87 =070019M2, where To is expressed in km‘fsec. 
is teferred ‘to the international zero-point. The constant tetm ‘on 
‘the proper motions ‘and Spectroscopic parallaxes of ‘875. stars nearly “all 
‘brighter than M = 3,and influenced very little by selection. "The coefficients 


The relations. 
single assumption, of the random distribution of the correct, space-velogities, 


ties... 


“The himinosity function expresses the relative numiber of stars of 


é 
é 


increases with increasing :gtavity and increasing excitational 
potential ; and decreases with increasing abundance of the element relative 
to free electrons and with increasing atomic absorption coefficient. 


calculated temperature difference between’ giants. and dwarfs of the same 


‘type, agrees. with observation.) (4); The )-excitation:: potential 
+ is exceptionally large compared with: for both! He and He*:. 
The. fractional; concentration at. maximum of-atoms absorbing: these lines 


is exceptionally: small. (5) The concentration at maximum of nornial 


Observat: Conttib. No, 272," “Astrophys. 59, BP, 
‘1924 Schwarzschild assumed ‘the ‘Iogarithms of the linear tan- 


itial ‘velocities (uncorrected for solar’motion) of stars of all luminosi 
as distributed “according to ‘a> Gaussian ‘error-curve, “Since” 


modifies” Schwarzschild’ assumption’ to. ‘the | form’ P(log To) d(log T; 
Milog To=B) x -d(log To), \, where log. Tp =! log T 


‘whieh states that the values of. log: (Te is, tangential, velocity 
uncorrected. for solar motion, T is: corrected),for stars of absolute magni- 
tude M have. a Gaussian distribution. about the, mean ,value: log. ‘To. 


tribution of the logarithms of the corrected space-velocities of 1241 sith 
‘of ‘types F to M, and is to obtain the numerical values of the ia re 


‘and ‘Tog’: To, which are tangential velocity, corrected, + 2: 35 


uncorrected, = 2 ‘corrected space-velocity, = ‘2 62; 


of the tefms in M depend on radial’ Velocities, ‘atid’ if the Velocities are 


‘required i in astronomical units per year the constant term must. be replaced 
_by.0-59.: For velocities more than; the logarithms of tangéntial 


velocity, both ‘corrected and uncorrected for. solar motion,' have sensibly 


a Gaussian distribution ; for less than 10 km./sec. the Gaussian frequency 
function does not, apply; for radial velocities freed from solar motion the 


deviations from,,a.,Gaussian curve:are not large, but are not. 
the, tangential, radial and. space-velocities, follow, from: the 


and are independent of the form of the frequency functions of the various 

was necessary, for that of,,the form. of, the 

osity, func following abstract)... In. this paper (and presumably . 
in the. ing. Paper, based on. it) the base, 10 


except, when, ‘explicitly y stated otherwise... AWS S.D, M. 


2702 Form: of Luminosity Functions: %: Wilden 
Observat. Contrib. No: 273; Astrophys. J. 59. pp!'310-338, Jane, 1924) 
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‘absolute magnitude im any limited: ‘region ‘of space. ‘The 
involved is that there are few intrinsically faint! stars known} 'and therefore 
data for the two characteristics m (apparent magnitude) and: ji’ (motion) 
are meagre: author adopts ‘Kapteyn and van’ Rhijn’s mean parallax 
formula jin the form of a linear function of H (='m +’ 5 log and obtains 
_ the! equation! for the ‘mean ‘parallax log — log = — = 0:0710H 
0003 [hereafter referred to’ as The ‘analytical derivation 
‘of involves'three fundamental distribution functions : (1): Luminosity, 
(2) Derisity (both investigated ‘in Conttib. No. Abstract’1561 
{1922)]/ and (3) Linear Tangential Velocity (in No. 272 [see preceding 
tract]) om these it is shown that. the equation for m.p, appears 
and for, distant. stars. For stars. near the, sun 
(within, 60 to 80 partsecs), where the density is fairly, constant, the m.p. 
formula reduces _to_ log — log — 0-071H, the: coefficient 
of. m_ being negligible; for distant stars. to. log 7 — log =.— 0:89 
-088H 0: 030m, agreeing closely with tables of mean. parallax published 
van, Rhijn_ (Groningen Publication No, 34). It follows that the nearer 
‘ Wea dominate m.p. To find the relation between M (mean absolute — 
‘magnitude) ‘and H (=m +5 logp)'a diagram is given, based on 181 
stars, where 0". 5, and 325 stars where ‘These data 
represent’ mp. up to M = 6-5, but the intrinsically faint stars’ deviate 
widely! from it, and the himinosity fimetion of Kapteyn and ‘vatt Rhijn 
- is applicable only’ for so long as! we’ deal with stars whose: magnitudes 
fall on the ascending branch of their curve. Their formula does not 
represent the parallaxes of low-luminosity stars whose ‘Mean ‘parallax is 
' nearly independent of m and is determined almost entirely by u alone. 
‘The author urges the observation of every.star of unknown or unce 
- distance for which H > 7... The physical significance of the investigation 
stars fainter. than about the 20th magnitude are. so few. as to 
e practically, non-existent. (as implied. by the Juminosity ‘function. , of 
‘apteyn ‘and. van Rhijn), or whether the most frequent luminosity, and 
adios the most frequent mass, of the stellar order is less than that of 
any: known luminous. star. The total number of low-luminosity., stars 
“may. therefore beenormous, The data. suggest that the. total. number 
of stars per cubic, parsec brighter than M = 15 is, about ‘twice the, total 
for all, magpitades found and. van D. M. 
2704. Studies in Stellar Statistios we “Michkovitch: (Bull: 
“nomigae; 4. Ser. 2) pp. 9-142; 1924.)-—A summing: up” of Charliér’s 
statistical’ methods and results. The first’ part’ gives ‘theoretical 
of which one shows that the mathematical’ expression 
X for “Gaiiss’s error curve, ‘is only’ a’ particular’ case 
Of general’ law. The author defines homograde and hetetograd 
statistics, the latter constituting the most important work'j in the page 
‘school. “The whole theory of mathematical ‘statistics is based on tw 
-forms;A’and B, which the frequency function may take: thesé are 
-Meveloped,; and, their-formule and numerical applications.are given; In 
connection, with: the theory of correlations, great stress is-laid upon the 
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not bétween' the data themselves. 
(exeept when the coefficient:of cortelation:+= 1), but a relationship, more 
or less ‘intimate, between the. eletientaty' errors: ofthe’ two: whole. series 
In Mie the paper the ‘author obtains 
the fandamental equation of stellar DINE) 
a(e).is the, total. number. of, stars the case considered, and ¢, E 
are the values characterising the, apparentand absolute, intensities. 
us, if, 


property, which is. supposed.to .wary., from, one,star. to, another... 

we know the number of stars, at, distance. 7, .we obtain. the, mean, distance 
m(e).of a. star having the characteristic erfde,and he shows that the, mean. 
value ofthe parallax: of stars having .appatent magnitude, m,..is,equal 
to the, product, of the mean. value thei) proper motionand.a , 


factor, He; examines, Schwarzschild’s ellipsoidal; theory.and Kapteyn 


two-stream theory, and, finds neither satisfactory from a, statistical point 
of.view., He for, Botype, 
where # isthe distance and R a constant parameter for, stars.of this class.. 
He adds a table for stars of type O to. N, giving the speed of the sun, 
mean. distance and coordinates of apex; parameter, R, absolute magnitude, 
density ; per. cubic sir.; size and position of the ellipsoid of velocities, and 
thickness..in, the Milky Way., .The,third. part, isan, investigation, by, the 
author. himself stars, of, which, a, table, .is..given,.con- 
cluding that, these form.a symmetrical system, with respect, to the Milky 
Way, the. centre of gravity being situated at,R.A.20- 8h, +,67°.2 
2705S Barly of. the: “ENiptical: Disks .of Jupiter's. Satellites. 
Pickering, ‘(Harvard Coll: Annals,’ 82: 
FE, and ‘of -Jupiter :have such: low ,densities 
that probable they are. not solid: bodies; but are composed:..of 
small /particles: like Saturn’s’ 
rotates on itsiaxis ins 65 -others:in/ periodsstill unknown. 


All four appear. to. be) prolate spheroids; the: major axes exceeding the 


minor ‘by*about:.10 percent. these: small bodies..aze 
important; chiefly ‘because ‘of their application,,to thei laws, of rapidly 
rotating” ellipsoids; with! special: regard tothe study: of the evolution, of 
spectroscopic ' birlaries; |The: phenomena»dte readily’ -visible!.in..a 56-inch 
telescope; and thave *been independently discovered!) a:jdozen 
astronomers andconfirmed by as many more; but doubt has been: thrown 
their\reality because excellent atmospheric conditions are necessary 
to show them distinctly. Such conditions occur very rarely at northern 
observatories; and large’ telescopes ‘are: more’ affected: by, bad. seeing: than 
small ones; hence ‘the possessors of some of the;world’s largest telescopes 
have ‘announced the be; always ‘circular, their 
ellipticity ‘is: here;‘brought forward by’ the detailed publication. of three 
seriesof! observations, made at: Arequipa im) 1892-3, at: Mandeville.in 
Jamaica’ in’ :1901)<and at the Lowe) Observatory: «in! California, in,.1904, 
Reference made: to: other: series,» published,in the Annals,.of the 
Lowell: Observatory, Arizona ;.and observations, were made’ at;Mandeville 

in 1912'and continued :at-nearly every apparition since: that date; Belts 
have been seen om Satellites Hi; IV, and. drawings of all.four have 


5 
Sey 
4 
rd 
3 
re 
ay 
4 


2706v' Catalogue’ for 1875-0 of: 4240: Stars: between 46° 
and: 90” at » Stockholm, (Astron,:' Jakttagelser: ‘och: -Undersékningar, 
Stockholm, 1924.)++-1210; stars; down.'to. the 8th. mag. 
were selected from the: British Association» Catalogne 1850-0. between 
the declinations + 5S and the pole, and observations of them were 
made: with the ‘meri circle of em, ‘aperture: between the years 
1873-1900. These’ were mostly finished by 1881, but lacune and out- 
iding' Observations were’ filled up ‘from Supplementary’ observations 
itt the yeaits 1888-90 dnd 1892+1900-' To secure ‘a precision of about 1/3” in 
each ‘coordinate, ‘measures were’ thadé ih of ‘four positions ‘of 
instrament, and for’ the ‘yeats 1874-09 the error of a’ catalogue ‘position 
was found tobe in’ RUA, 0"-031, andin -30 between 30° and 45°) 
For! the: reduction the ‘obséervationsin the instramental errors 
were’ ‘not. givén by’ Bessel’s fortnula, + 8, but’ by 
cot p+ big kp where’ p is ‘the’ polar distance), in’ ‘order’ to 
mititnise the ‘error of ¢ in’ the case “of ‘stars néar' the*pole. The ‘positions 
in the Stockholm: “catalogire are ‘with: those of the catalogue 


Synopsis Potential of Elements. ‘Cecilia Hi: Payne, 
at. Aéad. Sci., 'Prod:' 10) pp: 322+328, ‘July, '1924.)—Two ‘tables: are 
n, one ‘containing ‘a summary ‘of the best ‘values assigned ‘to’ the 

‘spectroscopic’ or astrophysical ionisation’ potentials of the various 
€ iments: the’ second,’ scale of stellar temperatures (somewhat: higher 
thar ‘from’ other methods) for’ ‘the ‘reversifig layers ‘of’ the hotter’ stars) 

derived from the observation of lines ‘orfésponding’ to ‘known’ critical 
potentials. From this, on the assumption that the partial electron 
pressure is constant at about 107* atmospheres). an. estimation is ‘made 
of the ionisation potential of any element, if its: spectrum ‘lines ate known 
to have’a maximum? at:a given istellar'type; the astrophysical estimates 
being» obtained by the author froma curve relating ionisatiqn: potential 
and’ temperaturei': A diagram) given. showing .relation.between 
ionisation potential and ‘atomic number, the abscisse being: columns of 
the periodic table; and the ordinates)ionisation potentials... From-any one 
élumn to the:next:the:slope of the/line is:similar in each’ period, and 
this wniformity is: ‘probably’ related to: the similarity of. electron), orbit 
‘configuration latoms in same:.columin. ionisation potentials 
appear to! charige-slowly in the. long: ‘periods of classification, and; this 
inay "be because ‘the electron arrangement in) the inner | orbits: change 
Cuter! orbits change -very little.: 1162 

‘Rafiation. Saha.’ (Nature; Aug. :2,,1924,)--- 
‘Estiinatesof pressure’ in’ stellar reversing layers range from)1074,to 1074 
“atmdspheres [see Abstract The author siggests-an accurate 
thethodfordetermining such pressures from the limit of series.absorption 
of @lements"in the’ Fraunhofer:spéctrum.' From: the is, the 
‘Yast line’ seen/in°the Balmer series. of H» absorption lines in the Fraunhofer 
‘Spectrum in’ the sun;*though the'flash spectrumshas 35: Balmerilines,, he 
infers that H(2) ‘atoms inthe: particular» layers! tréated ‘lose their: power 
‘Of picking up’ pulses corresponding the Balmer: series;»-but exercise 

general enfeebled absorption on all radiation H;;some- 
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what after the manner of X-ray absorption. “This part wilt” Be reely 
emitted only by higher layers where ‘the pressure is low enough’: in other 
words, if the solar atmosphere were composed of H(2) atoms only, part 
of the continuous spectrum beyohll MH! would originate from somewhat 
higher levels than the redder Bare of the specttum. The argument holds 
etés,’ but? the he extreme’ red’ photosphéré 

a the ‘Vidlet one" doesnot! “Phe 
otospherés atid reversing layers’ dtiterMingled: but thé Hitnimosity 
Fraunhofer lines are in reality intrinsically from 100 t6°1000' a8’ bright ‘as 
tHe it ‘Iines, ‘and’theréfore an’ expostife which gives the Frauhhofer 
short to'give thé chromosphere *the Frauntofér absorption 

Close to the disc, atid ‘thé higher chrorhospheres is ‘not 
effective ‘here: ‘The’ author applies the satite ‘eoribeption to Alp ha Cygrii 
‘typical giant with "24° Batmer lines) to (a “typiéal 
'lities); ‘and’ to  (interttiediate ‘between them’ with all 
show ‘hore’ Balter’ ies tha ‘the this the 
joint ‘of higher te mpératute’ anid lower | 
12709. ‘Shrinkage’ Of ‘Stellar ‘Mass through Radiation. Vogt. (Zéits: 
Physik; ° 1382142) 20992492 Coording “to” 
[Abstract (1924)}' there’are” onty two possibilities: Either stellar 
mass remains constant; in which the: Russel has nothing 
todo with stellar evolution; (2) or the stellar evohi- 
tion, in! whith’ vase stellar mass niust' préatly diminish’ inthe ‘course’ of 
evohitidi. Double stars‘ may a‘ theahs’ of deciding ‘which ‘of ‘these 
possibilities’ agrees with Teality.°If the ‘second explanation: be correct, 
thén, following the course of the Russell diagram, we should ‘find*that 
the mean mass relation of the brighter to the less luminous components 
of ‘double’ stars approximates more’ and ‘more to’ unity.’ The’ author 
investigated thelist of 85 double’ stars‘ of- known! absolute luminosity and. 
known'spectral type contaitied in 'the Lick’ Observatory Bulletin No:'343) 
with the ‘addition’ ‘of the ‘double ‘stars ‘referred’ to’ by? Eddington’ and: not 
inchidéed the’ 85 systems. His investigations “point tothe conclusion 
that’ the! Russell «diagram «represents» stellar: ‘evolution’: that, in the 
evolution) stars diminish’ greatly in-mass. “BOF. 
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"The. the. R. Gans. Physik, 16. 
1-22, Aug.,, 1924.)——Against. the opinion of Rayleigh that the 
blue colour of the deep ocean may be explained by reflection of the blue 
sky, Raman has stated the molecular diffraction theory of. ene, 
incident on the water. combined the PP absorption 
of water itself. 

Abstract 456. [1924)}. The present. author now extends the latter theory 3 
still further, since the above authors have limited themselves to. normal 
incidence, and. thereby. have only considered:the, scattering of light of the 
first order; Pencils of sunlight are now investigated for any angle incident 
on the, water surface, whereby fraction .is. reflected, the, remainder 
penetrating into the water, . Molecular diffraction then.ensues, a, portion 
being absorbed (i.e.,.converted,,into heat)..and.a residue returning as 
diffuse light to the surface, whereby a portion suffers internal reflection 
and, the remainder passes out into the air... When the intensity ofthe 
incident light is assumed to bea function of the waye-lengths, the intensity 
of the diffused light may be calculated for every angle of emergence, the 
extent.of polarisation entering as an additional problem. §1 deals with 
 seattering of. the first order, from which it is. concluded that the: ocean 
sends:out mainly diffuse light due to molecular. diffraction,.the blue 
colour of which is explained by the absorption of red, yellow, and. green. 
Clara, Froelich, (Optical Soc. -of America, 
J. and, Rev.. Sci. Inst..9. pp: 31-42, July, 1924.)--In the paper entitled 
‘Fhe, Transformation of Colour, Mixture Equations. from One System 
to Another ; Graphical Aids,” by H: E. Ives [see Abstract 1105 (1923)],. 
the methods of constructing the diagrams which constitute: the: final 
‘graphical aids’’ are presented, for the sake of clearness, in’ graphical 
terms. Where, however, the highest accuracy is desired, and where 
facilities for performing’ computations rapidly are at hand, the con- 
struction of such charts is advantageously performed by algebraic means. 
It is the purpose of the present paper to explain this algebraic method, 
the object being (1) that it will be of general use, (2) that the algebraic 
methods developed for constructing these graphical aids actually constitute 
new modes of handling the transformations in question, which compare 
favourably in simplicity and accuracy with previously published purely : 
algebraic treatments. §1 shows how to transfer a working primary 
triangle to the unit-sensation-sum plane. § 2 describes how to inscribe 
equal purity lines in a colour-triangle plot of the spectrum. %3 gives the 
application to the elementary sensation curves of Dieterici. Seven 
ittestrative diagrams are included. H. H. Ho. 


2712, Optically Active Salctanicet R. Gans. (Zeits. f. Physik, 27. 3. 
pp. 164-172, 1924.)—In continuation of previous work a 2405 
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of Born's formule’ (Abstract 934 (1918)}; works 
out the'tefractive index, the circular: and the dispersion: iv 
927138. Absorption’ Rays by"CS,.. Gy ‘and’ M. 
Rendus; 179. pp'153+155, July 22; )—The 
various 1's, :from 260'to 
Scattering: of «Light: by “Big: Conoiaal Particles) We 
Shoulejkin. (Phil. Mag. 48. pp. 307-320, ‘Paper communi 
cated to Sci. Soc. of Moscow, “Nov., 1922. 

of this [see Apéstracts ‘849 (1921) 980), 
largest’ particles ‘successfully dealt with are} the 
ies pars , The present study is, limited, to the case. for particles 
having the ideal properties ofa dielectric. A comprehensive mathematical . 
exposition is:\déveloped; from which it is concluded that there is’a smooth 
continuous! Change: with increase of'‘size*of particle from’ scattering of 
light to’ its :reflection’ and» refraction.’ A’ relative index of refraction, 
m = 1732; is used throughout. “With ‘particles up to the wave-length 
in size;\Rayleigh's formula’ conclusions ‘as angle of ‘complete 
polarisation are:found to hold, -From'thence up'toa diameter of particle 

equal t6/ the wave-length definite asymmetry “of dispersion ‘is 
the brightness of the scattered light in the direction of inc ident ra | 
times greater’ ‘that in the opposite direction: ver 
this’raiige ‘polarisation eVerywheté ‘incomplete, but still in’ the same 
platie, ‘the’ angle’ of being displaced ‘from 90° in’ the 
direction” of ‘thé’ incident’ rays. “With still Yarger particles the plane ‘of 
polarisation ‘becomes’ perpendicular to ‘the’ ‘plane o of polarisation ‘of ‘Ray- 
leigh’s “particlés, this condition persisting over ‘the Tange ‘extending. to 
particles infinitely greater than the wave-length, as also does the character 
of" the: distribution “of *disperséd energy.” In ‘limits ‘with “dimensions” of 
cles infinitely greater than ‘the’ length of the wave, ‘the brightness 

stattered’ in the direction’ of ‘incident fays is 52 times’ gteate 

thai‘‘the  brightnéss’ in ‘the opposite direction, the ‘angle ‘of maxim: 
por being 105° 40’. The variations in ‘of 
and poldtisation effects are represetited diagrammatically. 


Of “Accidental Double’ Refraction “AL 
Ramepeck: (Ann. Physik, 74. pp. 722-742, Aug., 1924.)—The 
modulus of lasticity of celluloid’ lies ‘between 226 and 233 kg./mm:*, “the 
limit’ “of elasticity ‘with 1-5 dent.” extension, with a tendion “Of 
“The double’ refraction’ n, — », within’ the limit of 
élasticity’is ‘proportional to ‘the’ tension! ‘Still,’ its magnitude depends 
on thé amount’ of ‘camphor’ present; ‘the value of the specific doub 
refraction’ decreases ‘with increasing “tamiphor ‘content from ‘46 x 
for tio ‘camphor 5 x ‘with’ 60 pér cent. ‘camphor. The double 
refraction increases’ with the time with constatit load, diminishes 
donstant -extension,| ‘at first later “always ‘slower.’ “Within” 
limit ‘of tlasticity the dependence ‘tipon’ time’ follows an exponential law. 
With repeated tonstaiit extensions the temporary decrease of the double 
refraction ‘is ‘alwa ays" stronger} ‘séill, ordinary’ celluloid ‘remaitis positive,’ 
double refractin per cenit.’ extension, while celluloid’ rich 
refracting after repeated exten: 
XXVII.—A.— 
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The dispersion of;;the double refraction in: the icases observed, which die 
not,,extend far over theclimit: of elasticity, is ;very small. feeble 
extension ‘the dispersion is greater for blue than: red, but, asthe limit 
of elasticity is approached or exceeded, it is greater for red than blue. 
Thin: sheets! of ‘gelatin show: the, same. kind of \dependence on the ‘time 
with respect to double refraction as celluloid, but the dispersion iis :always 
in the normal direction. It is: pointed out thation,account of its anomalies, 
as ag described, celluloid is not a suitable material with which to carry 

out experiments ‘when it is wished ito, apy” conclusion: ‘on, the <dis- 


A. Morton, (J. Phys. Chem, 28. pp. Naga ‘June, 1924,)— 


tines index: for. light: of N constant;; 
teristic: frequency in the ultra-violet) does. not ‘agree’ with observed 
values the «substance exhibits an absorption in the’ near 
ultra-violet» as’; well: as. in’ the extrethe ultra-violet.’ By an applica- 
tion:,of, the molecular phase hypothesis: a: more ‘complex formula is 
obtained which can be ‘made to fit. values: 


i 3747, Experimental and Theoretical Researches, om. the 
i 


inefringence of Active Bodies. R. de Mallemann, (Ann. de Physique, 
2. pp.. 5-239, uly—Aug. 1924. )—The study. of. electric or, magnetic bire- 


fringence of ies possessing rotatory power has now for the first.time : 


n made in an exact and systematic manner. _Experimental. difficulties 
have. hitherto stood in the way of investigating optically. active gases 
and vapours, while data for liquids have been obtained mainly in hap- 
hazard. fashion by the usual methods for -the determination, of, Kerr's. 
constant for inactive bodies. ,The author now shows that the study. of 
‘is hitherto neglected problem contributes usefully tothe, progress of 

upon ‘molecular structure... _ The experiments, of, Kerr, Quincke, 
and Schmidt are first briefly reviewed, The work, is then divided, inks, two 
‘of which the first i is treated. in three chapters, viz.: (1) .C 
the theoretical study of the phenomena resulting from the simultaneous 
observation of birefringence and rotatory power, whereby. general formule 
are; derived, for. their, interpretation ; (2) describing the general. experi< 
mental methods. employed ; (3) containing the data. obtained, from. a 
number of active liquid oF. dissolved, bodies,, This data indicates that the 
theory, of exact superposition of the effects due separately. to birefringence 
and rotatory power (Gouy’s. principle) gives in all cases the qualitative 
behaviour. of the phenomena. The accord is also in general quantitative, 
sengible divergence only, existing for very. birefringent. substances such 
pari eget and even in this case the calculated. ellipticities. only differ 

m. the. observed. by amounts within the limits of experimental error., 
differences appear..more. systematic, for axial rotations. ; Im the 
particular case of carvone the behaviour is that of,an increase of optical 
activity in. a plane perpendicular to the. electric, field. It is established 
in, eyery. Case that active bodies possessing. true. birefringence conform. 

Kerr's. law... The study of ethyl tartrate. shown that the sensibility. 

of its otatory power also fo ound, its birefringence... 
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orientation admits,.without fresh hypothesis, ‘ofthe phenomenon of rotatory 
polarisation, being explained by the:same molecular structure; The theory 
of oriéntation has shown that for very: arlisottopic’ molecules fields 
sufficiently intense divergences between ‘calculated and observed ‘values 
may be:observed dué to the ariisotropy of the’ rotatory powér itself. 
paper» is so long ‘and merit: being: consiltéd -ih its 

2718, Research on Double Refraction inMoving Liquids: Ei Krueger 
Chem, 109: 5-6.:pp. 438-452, 1924.)-+-Various ‘liquids: were 
examined, ‘and it-was found that double-refraction ‘never occurred ‘unless 
the liquid: the ultramicroscope: 
2749... The bleotro-ophie Effect-in Gases. G. ({Zeits, 
Physik, 26..4+5. pip; 323-342; )1924,)—-For wave-lengths; ranging from 
486 my to 656 sp; it is Shown that the magnitude of the:double :refraction’ 


due to.an electric field-(the. Kerr effect) is; the! cases:of the gases:sulphur 


dioxide, ammonia, and, carbon dioxide:iat: atmospheric -temperature) pro+ 
portional to the square: of; the field, strength:| In thé case of each gas, 
the: value, of the Kerr: constant. is;for a-definite ‘wave-length; proportional 
to the pressure ofthe gas; any) definite pressure is. inversely’ 
proportional .to, the’: wave-length :of ‘the: light employed;:in: accordance 
with Havelock’s law. Values.of Kerr’s constant'relating to a waverlength 
589 my, in the case of the gases at a: pressure of 760'mm. of mercury were 
determined as: follows at the. respective tempéeratutes: given» sulphur 
dioxide, 1-67 x at 17-8° ammonia, 0-59 


2720, Thes: Verification the: Principle: of Visual 
M. Sy Hollenberg, (Optical Soc.» of America) ‘Revi Inst! 
8. pp: 713+730, June; investigations! on the effects 
of: retinal fatigue upon colour sensations haveled:to 'the discovery of 
new physiological reflex, which is‘sensory in its;natute: ‘Allen found'that 


when, light; falls: upon:any part’ of either ‘retina the perception ofthe 


three fundamental colour sensations, red, green{! and’ violet, as measured 
by the critical frequency’ of: flicker; is “enhanced: in ‘both ‘retinas. «The 
experiments described in the present paper were carried out to ascertain 
if Allen’s: results applied to another normal individual. Over the! whole 
of the spectrum €xamined, the author found ithat:in his 
curves. were identical, with those:of Allen. *:The left: eye! was! fatigued 
with various colours; and then the:reflex effects:upon the colour sensations 
in the right eye: were measured, the latter:being maintained’ in daylight 
adaptation. Similarly the tight: eye «was: treated: when the left: was: 
maintained. in daylight adaptation. The direct and. reflex effects 
of} white light: also»studied, and’ theoretical 
cussions; dn. thé? results obtained: also) on: Burch’s 
experiments: on! fatigue are ‘given; aswell .consideration ‘of 
brief initial: evershooting:: of «sensations ‘when ‘coloured! light 
is firstapplied tothe eye. The: experimental results support the . 
trichromatic theoty “Young: and’ ‘Helmholtz. One’ striking: feature: 


especially “noticeable: is that ‘while: the: luminosity ‘of ‘violet wavey 
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length'0-410 is.about 7}4th of that of yellow; 580 
produced by the latter, colour are. but slightly greater. This shows that 


the magnitude of) a direct: function: physio: 


af 2721, Reflex» Visual and: 
Wi. A. Anderson, (Optical Soc.,of America; J. and Rev. Sci. Inst. 8; 
pp.’ 731-765, June, 1924.)—After a brief summary of the principle’ of 
reflex visual sensations as discovered by Allen, the author, who has 
abnormal vision, gives an account of the determination of the character 
of these reflexes for’ such ‘vision.! The experiments! were performed in‘a 
daylight.rqom, using .critical’ frequency of flicker method.’ The 
quantitative: results were obtained ‘by: making méasurements on pure 
spectral//colours. Abnormal vision is shown by the character of the 
persistency curve taken under normal conditions of daylight adaptation. 
The type ofveurve, which was the’same for both with 
one’ for normal vision and ‘one for “partial: colour-blindness: the 
lefteye'was fatigued; and measurements made of the changes in the visual 
response of the! right»to light from the different’ parts of the spectrum: 
The change’in ‘the response 'was always an enhancement of the brightness 
the affected colours:' Red; green ‘were more susceptible ‘to ‘this 
teflex: enhancement! than the violet. «Certain colours—0-660 
0-425 mu, and the-entire region 0+ 520 p ‘to 0-480 4—showed no reflex trans- 
ferred ‘to the ‘other éye.: The! magnitude of the reflex’ was greatest’ ‘for 
fatiguing ‘colours near the ends of the spectrum. The effect of dark 
adaptation ‘was transfétred to the other eye similarly to fatigue) ‘The 
red! sensation ‘was: ‘found ‘to be difficult to’ fatigue, but very susceptible 
to etthdticemeént: | The ‘behaviour of the violet was ‘the reverse of this; 
while green exhibited an intermediate character!' No effect was:obtained | 
for fatigue colours 0-665 pt, 0-589 w, 0-570 uw, and only a small effect for 


_0+520:. “The effects of darkness and'strong white light are very Similar, 


both showing’ ‘fatigue! characteristics.. The results obtaihed’ ‘show’ that 
every ray’ of light’ produces ‘both ‘a direct and ‘a reflex 
three fundaniental ‘sensations, which are shown to be red, green; and 

violet. ::::The* author's type’ of colour-vision is that of an anomalous 
trichtomat. By means of the principle of visual reflexes the Young- 
Helmholtz: and Hering: theories are harmonised; and can ‘no ‘be 


of 27221) Selenium Optical: E. Hjort,: 
QO. Blackwood. (Optical ‘Soc. of) ‘America, J: and Rev: Sci: Inst: 9. 
pp:'43+51, July, 1924.)—The relative absorptions of different substances 
for red and,’ ih) a‘less:degree; for orange light may be measured by the 
variations of the galvanometér readings in a circuit na suitable 

Beck,‘! (Journ. Sci. Instruments, 1.:pp. 314-316, July, 1924.)—A continua- 
tion ‘of previous papers-on microscope illumination: [see Abstracts 1186and 


2049 (1924)}.' The:author: points out that: with ‘transparent illumination, 


where the object is only. visible by reason of the contrast which its’ edges 


or internal structural details present’ as: compared with the bright back- 
ground, \any light which falls upon the: object: from the: “observer's side— 
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of delicate. .structure. Objects whose refractive indices. are; @ifferent 
from that:of Canada balsam, or: which: are: visible owing. to:-coloration, 
may be mounted inthis substance so that: back reflection fromthe caver- 
glass is avoided....In other cases;the best, method of reducing: glare is! to 
use a small source. of still smaller;image of 
this source upon the object. by the substage condenser, so.that.as smallia 
portion the object as. possible: is, dluminated.. ‘Methods. of, achieving 
this.in, practice are described the Je We 
2724. The Radiometer. A. Einstein.. Zeits. f. Physik; 27, 
1924.)—Assume gas of indefinite extent; a heat-flow along 
gas-molecules.have one 4, parallel the axes of « 
only ; the mean free path, is a constant. t up a small element o 
surface; area: gj /atright angles to: the; theat-flow ; this: be . small in | 
comparison with A... there should: besno: flowiof material: /across:this; 
an equal; number, molecules should»pass: each: ¥=<inouf6: 
For the flow: of heat, « must \be:slightly idifferent on the two: Sides 
u_;)the flowof heat per seconds But 
= the’ T's béing the absolute temperatures 
of the path A; the flow heat per of 
the author’ ait! Now ‘a Smiall body of 
o: the molecules impinging per commitihicate ani impulse 


r ese f F small ofl. “Bat 
repre n for aéting on the small body 


ied? 


the. result, If. the. small ‘body be; free, to,, move, . it ,is,, set, in 
with, some, velocity .v,;. at, velocity...» it, is, subject, to,, gaseous 

note, the. “writes = the, body, be,.small in. 
parison, with A, the, steady velocity... is, independent. of, its Size, 

Fora. small. hole in. screen, placed transverse to. the heat-flow.-—- 
the screen be large in comparison with A,,and,so also the distance between 
its rim. and the bounding walls ;, in. spite of the. heat-flow there, will be an, 
equilibrium of pressure. Let Yn. molecules per,.cm.” per.sec,.come from, 
| the left with a velocity un, strike. the screen, and. return with.a. velocity, 4 
and similarly, onthe other, side, For, pressure-equilibrium,, 
= Vn (Yn, + = vp(u.t- up)... For heat-flow. the .same. on, both, sides, 
— & = & Py = very nearly equal 


ai. hole,. area, the, excess of 
molecules travelling with axis, is; per 
VOL, XXVII,—A,— 1924, 
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large! in’ with: ‘its! rith ‘at 
distance! from! the ‘bounding walls also largé in comparison with Ay! 
sufficient distance from the rim (a) centrewards there is 
at the outwards we have F offu (sic) on-a small: body, - 
thée:rim there is‘a transition) say aboutA in breadth, and there 
pervunit of length of the vim, ofthe order {Proof not ‘given.] 
Reér.a4 streeh heated on one side; the working ‘out: piven] is somewhat 


ge io the author ee for the rim, per unit of its length, an expression 


(2725. Phe Radiometer.’ G. Hettner.. 27: 1 12 
the surface‘of contact between a solid 
there'is ai temperature-gradient, ‘the gas flows from’ regions of'lower to 
regions Ofihigher temperature!‘ This thermal slip was predicted by Maxwell 
and independently deduced:and verified by Knudsen; | The 
hil. Mag. pp. 497-508, Sept., 1924.)—The work, 
in| this, paper, was undertaken, in. the course, of a study, of the problem of 
making short-focus concave .gratings for;.vacuum -spectrographs. . The 
of, the Lyman ‘ghosts’ has been ascertained experimentally, and. an 
attachment added to the, Rowland dividing engine which has abolishes 
them completely. An optical method of studying the errors, periodic « anc 
otherwise, of gratings\ has been- developed; and. is now fully described, 
which can be applied to any grating, either plane or concave. This method, 
while lackitig some’ of ‘the advantages of the method of ¢roés-rilling, fitst 
Suggested’ by Rayleigh and employed by Rowland, is’ more sensitive than 
this, and will show the effect’of two or three slightly misplaced lines, or a 
grating ruled with’ 15,000 lines’to the inch. Experimental data have An 
furnished’ which make it possible | ‘to’ visualise the manner in' which th 
“ghosts Spurious’ lines’ are produced when a periodic error of 
is present ‘in ‘ the e grating. ” ‘Reproductions: ‘ate given of the photographi 
récords'obtainéd with’a siriall concave grating of 1'metre raditis, ruled’ with 
15,000 lines‘ to ‘the’ inch. The ‘periodic error‘is'found to’ Have impressed 
upoi ‘the ‘wave-front condition similar to that produced by its 


through coarse grating ‘acting by opacity. “The: question of the Lym 
“ghosts *” is'dealt with ‘at ‘length.’ These’were found ‘to’ be due’ 
periodicities in ‘addition to the normal periodic error. “The paper coiiclude 
‘ati atcotint of metallised glass concave gtatings, ‘and a description of 
circulat\ target! pattern obtained when short-focus contave ‘gratings’ are’ 
examitied ‘by reflected light.’ ‘The latter shows how the intensity distribu- 
tionamong the: vatious orders varies with the part of the oe edge” 


a7 27. chabling Variable M agnifica- 
thee: L. Dunoyer. (Rev. d’Optique, 3. pp. 353-397, Aug., 1924.)— 
Terrestrial telescopes fitted with suitable adjustments’ have the: advantage" 
over the prismatic type with multiple ocular that it is possible ‘to vary the’ 
VOL. XXvi1.—a.— 1924, LINE 
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limits. )To-actom- 
the latter: the thovable: of two.converging - 
lenses: which simultaneously undergo:appropriate, 
present paperiinvestigates different movement) combinations, -basedon 
the foeal data, which may be adopted for the added lens system,-both for 
movements in like:and opposite senses; thereby fixing the respectiveiattain- 
able maximum ‘and minimum magnifications;; ‘By: these; means;suitable 
combinations ‘are derived and distinguished: from unsuitable; whereby the 
magnification may be varied within considerable limits.).: The complete 
numerical discussion of the: problem includes the:magnification curvesfor 
47 combinations, knowledge of wg. enables, by suitable interpolation, 
the choice of combination’ The paper: is entirely 
mathematical, and should in its entirety. H. H, Ho, | 

2928) Lavge Objective. ‘Observatory 
Method Testing, Danjon: 30 
objective; by Merz; is of 486 mm: effective diam::and works.at 
an aperture'f/14. © It has'always shown undésirable:amount:of astigma- 
tism and has beet ‘subjected thorough examination.: As a;resultsthe 
crown hasbeen ‘turned ‘through’ an ‘angle in its: mounting; and ithe 
performance hasbeen’ much improved. It now shows ai residual: spherical 
aberration at the ‘central pottion: ‘focogram shows: a. number iofjlocal 
defects which! can ‘be;remedied by: retouching. smissed: bythe 
Hartrhann method, and theauthor emphasises the importance of including 
the taking: of fovogram: as ‘a necessary ‘part of) the: tests. of any» large 


Soci}, “60. pp. 227-233 ; July, 
production of photographs of an angleof:view of 180°, 
of ‘the effects obtainable by'the pinhole method s=:6), the: 
projection method! (tan ¢/2/+ constant), the equidistant method, 
( = constant); and ‘the orthographie-projection ;method (sin. d/tan 
Constant) ; and @ = the angles to the axis made by any ‘ray 
outside and inside the camera tively). A lens system on the. basis 
of ey tidiistan t' projection’ is fésembling ‘a telephoto -arrahgéthent 
reversed; and iustrations are give of photographs obtained ‘by its 
use. Wholé-Sky projéctions"iay, ‘by reversing ‘the action! of the 
lens; Be! converted into ‘seetionial ‘photographs wherein the -curvature-is 
rectified" Ih ‘teply to’ discussion,’ the ‘author ‘indicates ‘that the spresent 
‘form’ of Tens’ ‘an otily ‘be used when ‘the light is comparatively good, and 
that its ‘Tay dity Would’ have’ to” be" iticreased’ to enable it/to ‘be used in 
photographing hing durore vib lo. corte 
2930" ‘Récovders their Uses; Theory-and Désctips 
tion.’ ® AS Mears’ and Strother!’ (Optical! America, 
and’ REV,’ Sei. Thst. '8. June; "2024,) +The jinstruments 
des weré developed by the’staff of the Bureau ‘of Standardsifon the 
‘Amétican Servites. ‘an’ introductory note, the design’ requiremetits 
are outlined for rate-ofclinb instruments for lighter-than-air; and» also 
for heavier-than-air craft. The effects of position error (i.e. change of 
‘Caused “by tilting), niéehariical shocks» and: vibrationis 
considered. “The five ava able! mbthods' for ‘détertiining rate of. climbiare 
VOL. XXVII.—A. —1924. TIVKK 


<7 
is 
' 
i 
} 
| 
6A 
> 
4 
q 
q 
4 
<a 
= 
° 
\ 
¥ 


74 SCIENCE ABSTRACTS. 


eflumerated and’ their «merits. and »disadvantages: are discussed)’: The 
authors‘appear to favour the use of a rate-of-climb‘recorder; as it does! not 
require the ‘attention of an‘observer, and in conjunction ‘with an’accurate 

| gives all the information required. «The  uses:of:rate-of-climb 
instruments are dealt with. ‘The principle of operation of leak-type tate- 
of-climb ‘itistruments ‘is considered; and it is pointed: out ‘that for: correct 
funetionin “the flow 'of air through the leak device must be non-turbulent, 
The theory of the leak-type instrument, with ‘non-turbulent flow, is worked 
out ft6m considerations ‘of altitude and: isothermal air conditions, and a 
formula is given ‘for the: rate of height time, as follows':++ 


where Z = isothermal altitude, p the pressure on the ‘eyatens at this 
altitude; ¥'the radius of the capilliary leak tube, Ap the pressure difference 
between! the’ of the capilliary tube,;#,the length: of ‘tube, the 
viscosity coefficient of the'air at the existing temperature, p, the density 
‘ofithe' airin the air:chamber at an isothermal altitude Z,, and a corre- 
sponding :pressure Ky is a constant.. The.experimental and the 
first and second optical types of Bureau of Standard’srate-of-climb recorder 
are'described: «°The-latter is stated to give excellent records, and to have 
& sufficiently open scale to record ‘small, changes of climb. 
sylphon' diaphragm is ased, in connection with a capilliary leak tube, and 
the! deflections of this:compound metal :diaphragm are recorded optically 
ona continuously moving strip of film. The source of light is a 2°5-volt 
one filament bulb, worked off two small flashlight cells. Wad, 


20127322 . Combined lkiminometer: and Reflectometer, G. A, Shook, 
(Optical Soc!) of! America, and: Revi: Sci. Insti: '8. pp. 803-805,' June, 
1024:)—-A description of an instrument which is essentially an illumino- 
métet and may be'‘used like“any illuminometer, but is:so designed that 
whehi used in connection with ‘an integrating sphere it becomes a portable 
teflectometer: ‘Details of: pine 
2732.; The: Laimmer-Gebreke “Paxallel Plate I Simeon. 
(Journ. Sci, Instruments, 1. pp, 296-304, July,.1924. )-—Notwithstanding 
the publication,of many.papers dealing, withthe theory and use of this 
instrument; a number. of points in the elementary theory seem insufficiently 
appreciated, so: the paper.gives a brief consideration of these to help in the 
choicé.ofa suitable.size.of plate and in the interpretation of the appearance 
iti gives. Simple approximate. expressions. are given. for order.of. the 
spectriim,/ separation of consecutive orders, dispersion, and a 
power, together with notes upon methods of use, the appearances obtai 
interpretation: of these appearances. .A. few precautions. to be 
observed in-order: to:obtain the.finest definition are also, noted,,viz, avoid- 
ance/of inequality. of temperature) thronghout »the. plate,. cleanliness of 
plate surfacés; and:use suitably disposed polarising prism to obtain 
fullest» resolving: power; .A..complete., bibliography the Lummer- 
— plate is: given which: includes. Ha 
onl 2733. ‘Reflection of: Plane Polaviseil Light. by. Etched Metals. ‘0. Jones, 
VOL, XXVII.—a.— 1924. -- 
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réflected normally. from. an etched mietal surface ‘and: the reflected ‘light 
analysed: Nicol prism; ‘The: intensity’ of ‘the light ‘changés’ asthe 
metal surface is rotated in its own’ plane.) “Using white light-or mercary 
arc Jamp: as ‘required the light ‘reflected “from: the ‘polished: part ‘ofthe 
surface‘ was extinguished by suitable arrangement of the analyser, i.e. 
crossed Nicols.’’ The etched then exhibit different: d of | 
brightness ‘according - tothe’ brie’ tation of,'the ‘Each 

rotation through’ 360° in its own plane, gave fouf maxima and four 
positions, atid if the analyser-was: 4 through 90° two and two 
‘minima aré shown.’ By means‘of high (ap to’ 1800) ‘a’ 
striated ‘structure of the surface’ was’ distinguished: It is: sugpested't 

the maxima and minima’ are due’to ‘similar orientation of the’ parts mating 3 
‘up any one crystal grain. This‘regular orientation is developed by etchini 
a ridged or furrowed structure of the surface; producing’ the 
visible urider high Magnification. Light incident normally oh ‘the ‘surface 
_ of such an etched specimen’ is returned, ‘théerefore, after two reflections, 
one at each side of the furrow.” The polarised state Of suth light'is shown 
to account for the maxima and” tmhirtima:, Confirmatory ‘tests wete made 
with large-scale models of furtows and also by examination of the scratch: 
ings and rulings of a metallic grating!’ Steel) ‘containing pearlite’ and 


2734. On the Polarised Fluorescent Light from Hil. 
W. Lewschin.  (Zeits. f. Physik; 126.45: pp: 274-284; 1924/)*+The 
polarisation of.the fluorescent light from’dyestuff.solutions was discovered 
by Weigert: and further investigated author’ and S.J. 
Wawilow.:: (See Abstract paper continues ‘the earlier 
work; and: deals especially with -the ‘influerice of: dyestuff: coricentration, 
-wave-lengths ‘of the exciting light, and upon the polarisation. 
The concentration was varied from to 3-10-7 and increase’ of 
concentration found in all cases’ to. by: inthe 
extent‘of polarisation: ‘The: latter; however; is "partially ‘to’ be explained 
_ by the appearance of secondary fluorescence.» ‘Tables of data are includéd. 
The influence of wave-length was not discovered to be a general phenomenon, 
two cases only being found out of dyestuffs investigated, ‘when’ the 
degreeof: polarisation increased with the wave-length. It is*ttow shown for 
case of rhodamine B extra, which ‘earlier was found to’ behave as ‘ah 
exception, that°the same polarisation limits are attained with ‘small’con- 
centrations as’ for the other dyestuffs’ Temperature is found’ to exert'a 
special ‘depolarising effect on the fluorescent ‘light quite apart from the 
indirect influence’through change ‘of ‘viscosity of the solvent: ‘The ‘dye 
stuffs ‘investigated were fluorescein, rhodamine B, roduline red B, Magdala 
erythrosine ‘and ‘rose Bengal: supplementary note’ discusses a 
‘Ho: 


2735; Polarised Fluorescence in »Coloux Solutions. F. Weigétt 

Kappler, (Zeits: f. Physik;/ 26.2. pp: 994117, 1924.) —It is shown that 
- the fluorescent light emitted from water ‘solutions of? fluorescein, when 
- radiated by plane polarised light;is not markedly polarised for small ‘con- 
centrations. of! the colouring: substance.':,As the concentration increases, 
_ however, the, polarisation of. the: light: In glycerine 
_ VOL, XXVII. —A. —1924. 
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the: contrary; the! polarisation in. may ‘be 
30%. whilst in amore.concentrated solutions: practically no) polarisation 
gan be, observed... The viscosity:.of the fluorescent medium ‘has: 


the ‘results, previously, described Abstracts. 2197 (1923) 2053. 
It.is supposed that at the surface of all. bodies resonators exist.capable. 
absorbing, energy quanta. and of re-emitting them, in theform of spherical 
wayes. . By. reason of the field which exists at, the free surface solids 
and of liquids, these resonators should be oriented, conformably to,.the 
ideas of quantification i in. space. , The, fields, in, question, appear.to be very 
intense,.as in no.case.was it found that. the. phenomena: observed: were 
me by..the. application. of strong, external fields... If, each point 
of, the. source acts on. the. resonators, independently of the. neighbouring 
‘points.the phenomenon, could not. obseryed,.an. infinity, of systems of 
fringes being then superposed. This difficulty. can be overcome by suppos- 
ing that the oriented resonator, if it receives simultaneously, waves, coming 
in directions. contained.within.a, certain small solid angle,, integrates.in 
~~ way the effects received, and diffuses a — spherical wave capable 
the direct waves. A. W. 
of Optical Systems, Lenouvel.: (Rev: d'Optique, 3.\ pp: 211+243, 
May, and pp. 315-333, July, 1924)—This: very comprehensive investiga- 
tion,is described in four parts. Part:I:considers the:experimental arrange- 
ments in, detail: which have enabled the determination: of aberrations of 
parison, between the;measured.and calculated aberrations for the case of a 
simple lens. has confirmed: the accuracy of the.author’s deductions. . These 
geometrical considerations are then applied to the study of two: terete 
of objective, the simple.achromatic and the anastigmatic. 
FIL.deals with certain phenomena in connection ‘with 
afe.not, considered in Part Il... The application’ of: the diffraction laws 
shows that the above are due to interference, and the present investigation 
enables the. limits; to;be.defined within..which’ the laws) of. geometrical 
optics may be applied. ‘The method is also shown to render very accurate 
results if very. fine fringes be examined... The experimental arrangement 
adopted for the study. of ordinary objectives is. not conveniently applicable 
to those.of short focal. distance, and Part, I'V contains, an, account-of the 
modifications , »purpose.. The paper -contains, 49 
| H. H. Ho. 


Cinematic the Warking of Optical Surfaces. Dévé. 
(Revi: d'Optique, 3. 108126, March; 157-174, 
; .and pp..334-341; July, -1924.)+—-These four communications describe 
exhaustively ian investigation of the simple and compound movements 
required with respect to the working of glass ‘surfaces ‘and ‘the tools em- 
ployed.» Part I.is.limited to plane surfaces, a method 
VOL. XXVII.—a,—1924. A 
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owhiich the turti/at the 
gradually displaced wpon it!’ Adjustments 
ridtions in the’ ‘amount of for the production’ df desired 
positions Gf the ifistantateous' ‘axes’ Of rotation for'equality-of abrdsion 
at thie ‘atid for two or ainull dre determined; get 
for ‘the’ ‘necessary rotation’ speeds’ of’ glass and tool; 
choice OF Course? Which’ swétve from the’ tool; 
ofa machine for énsuring uniform ‘abrasiqn; etc! 
Serhi-automati¢ machines for small high curvature are described 
if the third paper as ‘a continda tion Part together with their manipu: 
lation dnd the the surfaces’ prodtived: ertatic adjiistmenté 
dre Gbtaiting spherical of radius slightly ‘different 
froin’ that°6f the tool. Part IT deals: curved surfaces; 


and desttibed ‘the teqiisite methailical ‘arrahgements for their production, 
Practical workshop are included throughout the paper, which’ contains 
26 illustrative di He: Ho. 


of America," Sci. Inst:-95 pp. 77-79, July, 1924.)-—-Shows how, 
to demonstrate ‘diffraction and interference’ phenomena, with the aid of 
small pieces of bead screens by Max Levy & Co. 
duction work, | 
ofikight by Krana J#Gabannes and As 
(Comptes Rendus;1179, pp. 326-327, Aug: 4, 1924. pure gases, 
used. The depolarisation of the light diffused tr came to. 0,0055, 
which:does not vary-drom:argon to xenon, Under the same 
conditions as to!temperature and pressure; krypton: 95. 
J. A265. PP: 1521-1526, description 3 4S 
of experiments.carzied out todetermine the,effect of variation of intensity 
of light onthe rate. of combination ef H,and Cl. With intensity. 
16.raties, of rates of, combination, are found variously, 1; 5:49 and 1;.5- 
is, not an,agreement, with results obtained. by ‘Baly. and 
where an; intensity ratio;1 : 6 corresponds to, a combination rate 1 

The deyiation from Draper’s Jew, that the amount of chemical cha: “a 
in a given system effected by light of a specified wave-length is propor: ; 
tional to thelight absorbed, is ascribed, either to the temporary reduct ion 
the pressure: of the water-vapour occasioned by the formation of HCl 
or to.a slight inhibitive effect, of the, HCI itself, ‘he opinion i is wets 
that the results demonstrate the validity of Draper’s law almost con-, 
clusively, even inthe case of the photock mica) change which exhibits the 
greatest departure from Einstein’s law of 

15,...M. Robe. (Phot. J. 64. pp. 349-800; 


the Demonstration of Sta as a: Lecturé Exporie 
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Proc) 10. pp. '298-302;\ July, 1924:)—The X-ray spectrum: was produced 
by reflecting’ the’ radiation’ from a ‘molybdenum 


efi of of séeti,“and faint ‘evidence of the‘ ‘peak. 


the maxima. of stationary. waves,.,.. The complex,, character of 


are In‘a table the probable’ source»of each maximum 
the wave-length: ‘In the first :order the:molyb- 


702, Aug.,' 1924.)—-The. original Wie: 1... demir ns, of 
stationary light waves. are: unsuitable for experiments, because,they 
admit of no immediate observation, of the interference, bands, while the 
presentation. of the ,photographic active film not, simple. Previous 
methods are referred, to, ¢.g. of. Drude and Nernst, which employs: ‘the 
fluorescence effect of ultra-violet light, and. of, Selenyi, which replaces the 
Photographic film by; one of small particles, and.so renders visible 


latter phenomenon is. discussed, . The previously, described, experiment of 
Leistner’ [see Abstract 2255 (1924)}, in. which disturbance is, avoided both 
from: Newton and Selenyi bands,requires too much time for lecture purposes, 
The authors now, demonstrate, that the, Selenyi, method, . with. suitable 
modifications obtained. by, a combination, of Wiener. and. Selenyi details, 
serves. excellently fora rapid and simple experimental proof.of theexistence 


of stationary ‘light. Waves... The. validity of 


A. Gyemant. (Zeits. . 45. pp. 


223-234, for measuring the intensity-of fluorescent 
light from solids, applicable also ‘to measuring the intensity. of fluorescence- 


‘éxciting fadidtions,; such rays. description of two types 


2745. The SAastite of Characteristic Bromine X -Radiation by a Crystal 
K! Allison'and W. Duane. (Nat: ‘Acad? Sci., 


‘of the crystal, using d4n-ionisation ‘spectrometer; and the results. 


a of the curve due to 


corresponding to the Ka radiation’ brontiie was obtained! “The second 


“order Bra(®) peak is clearly eet, The'y’atid® peaks ity this order fall so 


‘near to Moy(3), third otder, that they'cannot'be distinguistied: Bry(3) 


are Separated and quite’ ‘unmistakable; this separation shows 


that the phenomenon’ cannot ‘be due to absérption followed by’ a’ decline 


in “aS Suggested by somie ‘authors. Bra(3) distin- 
guished, ‘though i it neatly’ with’ 


tated. 


2. pp. 146-160, 1924 Salts have’ two free’ vibrations’ in’ 
‘The heats of formation ‘fall off with increasing differences 


bet) ‘these two “An attempt is ‘made to extend Kossel’s 


alls off for all three lines and 2400 Gauss, A 


‘1500 Gauss, the results, of Abstract 893 (19 as regatd 
: ‘magnetic field. At the same time the light is not weakened by the 


30 make it'p ent periodic éritical values. 


pew ents Field and Polarisation of Canal-Ray Light. R. v. 

(Phys.. Zeits. 25. pp. 333-335, 1, 1924.)—For fields 
sthe 


; but H, and Hg are ‘already strong ‘an ‘not strengthened t ‘heed 
field} as it was in the earlier experiments, ,> Above 1500 Gauss the 
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Effect. Wi Gerlach. \(Zeits. Physik, 26: 142- 
1924.)—-M. Holmes’s new phenomenon of retardation in the:tiagneto- 


The: "Paschon-Bach E fot ‘in the He -Palkenhagen. 

(Zeits.' Physik, 28/1. pp. 1-10, 1924.)2+-To explain Oldenberg;; :Rérsterling 
‘anid Harisen's' data [Abstract 530 (1924)] as ‘to the ‘magnetic: splitting. of 
and Hy lines; possibility seemed tobe that; preserving ‘the: Bohr 


thé ‘hutleus is mobile ‘andthe ‘masses :of the; nucleus: aridthe 


eléétton ‘wariable’ itt’ terms! of relativity: Calculation does not ‘give: the 


‘Teqtired’ €ffect, so’ that’ it becomes necessary: to investigate unconditioned 


‘and to find a tae ttiete. of new 
Mag. 48. pp.0321+348, Aug.; 1924.)-+A defence, of .the oun;. with 
an application’ to:the discussion of the:spectrum of manganese... It 
been suggested. that, as the oun depends’ on atomic weights and. not. atomic 
it'can have no natural significance:in; view of the discovery, of 

‘The: usual “atomic weight.’ is taken.to be.a..statistical. mean 
‘bf theetotisictweightixal the isotopes present; ‘the ratio of the numbers is.a 
‘définite one,and! independent: ofthe ‘source, from, which. the element. is 
taken.(So ‘the building up-of an element;there must be: some cause; 
‘depending ‘on: ‘the «constitution of. the, element. itself,..which: decides. in 
what proportion’each isotope shall’-be formed, this,.cause.also affects 


the doublet ‘and»triplet separations, then: the oun,,will depend.on the 
observed! atomic: weight: Paschen’s scheme: for Al I,,Al Il,.and . 


are’ used to; illustrate the: constancy of the | The.series. scl 

manganese suggested by Catalamis:compared with that due to, the,author. 
Catalan finds that the spectrum can be arranged into series of triplets and 
quintuplets; j cthe:triplets are unaccompanied: by the usual, singlet. series, 


but’ in (their ‘place’ is another set: of narrow. triplets. . These can. be;con- 


sidered'ias split and displaced singlets or, as independent 
triplets. Phe eyidence for these two. hypotheses. is light of 


dnd 


8. N: Bose." (Zeits Physik; prob- 
ability Calculated for a'system consisting of radiation and molecules, and the 


conditions for ‘statistical equilibrium determined. : New expressions found, 


for’ the statistical probability of elementary-processes involving reciprocal 


by the Gaussian “curve of error”’ if it is assumed that the principal factor a 
in the variation is the Doppler effect of the emitting atoms.” ‘The: curve a 
of error’’ is represented by J = 2~*/20 and it is found that the hydrogen a 
line H, shows an intensity variation which agrees with this formula; — 
where J is the intensity and 6A the difference between the wave-length a 
under consideration and the mean wave-length. This evidently implies a 
tmined by 


‘actions of radiation and matter. tins 


4] 2753. The Emission of Radiation Platinum. M. ‘Crerny. 
f. Physik, 26. 3. pp. 182-189, 1924.)—-If the radiation from incandescent 
metals‘: bé' vekarhined:.it is found. that at small. angles: of «emission 
the radiation to a: large extent, linearly polarised; According, to 
‘theory, it is expected this behaviour occurs;to a, particularly, large 
extentin the infra-red radiation, and at this point it. almost approaches 
complete linear: polarisation. The experiments recorded were made. to 
establish, by measurement, the above theory, for platinum, using a,wave- 
length A= 6- 8: '-The source of radiation-used was.a platinum, plate 
26 cm. ‘long, 3:1 cm. wide and 0-072 mm..thick,, which was maintaine: 
heated by an alternating current at a,temperature of 


the platinum plate and only admitting a uniform beam. A shutter behind 
this slit served to interrupt the passage of the radiation: A mirror system, 
including a spherical mirror, brought the beam: to a focus on a second 
slit of Such width ‘as‘to limit the beam to fadiation which. 
from the first’ slit to an angle of + 0-5° in the vertical and +.1°-in: the 
horizontal directions: The radiation then passed througha Pfund polariser 
[John Hopkins Univ. Arc. 1906, vol. 4, p. 18) rotatable about its axis of 
length.’ The rays’then are successively incident on three.calc-spar plates, 
and finally ‘are brought to'a focus on a microradiometer by means of:a 
second spherical’ mirror. The: calc-spar reflectors give a wave-length .of 
A= 6:76 p to the radiation. ‘The detailed: experimental procedure: is 
recorded, and a table of results for the ratio E,f/E» is given. This ratio 
shows the relative ‘manner in which the radiation is emitted: from the 
Pt strip according as the electrical vector swings horizontally or ver- 
tically, and’ thus is the ratio of emissivity coefficients:. A comparison 
| is effected between the results obtained experimentally and thus calculated 
om ‘the: ‘metallic’ reflection formula = 6-48VAjw, where w is 
e specific resistance at the ‘chosen’ temperature, 23-14; 
and, K =.1, The,agreement is tolerable, and the results confirm the 
theoretical expectation. ..A discussion of the discrepancies is given and 
possible explanations. suggested. The determination of the intensity of 
radiation. is also accomplished by utilisation of the results obtained with 
this apparatus, .The paper concludes with a discussion of the relative 
merits of various sources of radiation, and ‘compares: these with em “oe 


Erin after First Striking. B.D. H. Watters. (Phil. Mag. 48: pp. 527- 
584, Sept., 1924.)—The variations of output during the time ta 
a mercury are to reach its Lomas state were measured by successi 
voltmeter: across ‘the: lamp:‘terminals. gave. the rate..of consumption: of 
électrical energy: _ A séries of tints corresponding to,the different exposures, 
were obtained:on the: paper, and these were compared with standard tints 
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whole: length'of the arc. ‘Finally; the: phenomena: were -recorded ‘bye: 
Hilger ‘quartz spectrograph on panchromatic plates. The radiation was 
to have a starting in’ the: 


3 
| 

stéady tise.” The line AS 2536 shows: this particularly well 


first 80 'secs!; dnd ‘cantiot be subsequently detéeted® 
metallié arts” Were tested” similatly!’ “The” irén ‘até shéwed a ‘starting’ 
Met, 


mediate 
ir Rendus, 179. 


sheets of paper, carrying current at a suitable voltage. The present : 
extend the ‘investigation to a large variety of chemical con- 
pulverised and pressed into. tablet. form, thesé being chiefly 
of ‘mercury, copper, iron, ‘and fin. “The results are given in 
tabular form, indicating the voltage nec "y to” produce the tadiation vs 
and the intensity of the latter in arbitraty units, “Astudy of the absorption | 


Tone }—Measurements pes ‘absorption on different, organic gub- 

At led to the following conclusions: Opacity is often a function — 
organic, groups contained. in the molecule, e.g. OH; = 
must be examined in thicknesses of not more than, mm 
e effect of is not additive ‘if the same group 
i ito. the If! two groups are close 
together in. the wo peaks. are. well the re 


seems to hold for groups which differ, e.g. ‘wast bis 
These. facts are taken,.to, indicate that it is tle: 
> which vibrates, but:groups.within the 


‘The’ Rett Displace of the Fratinhofér Lines. 
(Zeits!'£. Physik, ‘pp. 23-29, contention of ‘Johri’ 
8° 1924] that ‘the: displacements ‘are 

of ‘@ifferenitial’ dispersion "is “now | be’ 

ons’ are“advanced in per explaining 


. Lanes which Go not appear at alr unti Val at ne 5 
struck. The tine X 2848 ohly it thé starting s m ‘for the 
pp: 37-39, July 7,°1924.)--In a series ie 
has shown that a high-resistance conductor of heterogeneous composition, a 
traversed by an électric current, is the source of emission of a very soft ae 
radiation, capable of ionizing a gas, of wave-léngth situated between a 
2756. Quantitative Infra-red Absorption. Measurements and. Molecular Be 
aa 


| ‘as! dueto anomalous refraction,; Should» the latter: view, 

bei the red) displacements in the centre spectrom) must alsé: be 
traced to'anomalous refraction: Having tegard to these: facts, the! author 
ledst very doubtful.) ped 


2758, The. Compton. de ‘Broglie ‘Dauvillier. 
(Comptes Rendus, 179. pp. 11-14, » July 7, 1924.)—In earlier inupstentnns, 
using K-rays.of, tungsten,.and. secondary, radiators of carbon .and 
alumjnium,,the authors have. obtained evidence confirmatory. 
af the results, published by A. H.;Compton [see Abstract; 1487. (1924). 
Clark and .Duane,. on the. contrary, interpret the authors’, remarks, in 
another manner. It is now shown, that. the, Compton ‘effect, can ..be 
obtained using radiators of silyer,. boron, glucigum, and aluminium. . 
Compton effect, is:shown to be produced in. any; 


2759, Spectrographic, Investigation. of the Comp ALL 
ier, (Comptes .Rendus, PP. June 1 An 
investigation, of. the Compton. effect is using an, experimen La 
cy. gement which Perinits of variation of the wave-length of the prim ary 
r 


ays,.and the azimuth and nature of the diffuser, As exciting rays 
Ka-rays and silver and copper and the LB-rays of. gold have. beer 
As. diffusers,. lithium, carbon (graphite), aluminium, 
gold, lead, Of these. diffusers lithium, only. has given. entirely 
negative results—the cause of this is still. undiscovered. _ The Compton 
effect j is only. shown. well with Ka-rays of silver and a, radiator of graphite. 
Radiating a. diffuser of graphite with different wave-lengths, it. 
Been. found that the Compton effect very weak at 1-0 AU., 
and, disappears completely about 1:5. A U. Tt does not exist, of course, 
the region of optical wave-lengths. 
author concludes that the Compton ‘effect ‘only. appears 
where ‘the selective absorption is very ferble, and it is far from havi ving 
the generality predicted by the theory. — “A.B. 


“3760. Magnetic and Electric Spectrost Arkadiew. ‘(Zeits. 
Physik, 27. 37-55, 1924. )—The 
a of experimental results of a large number of investigator 
who have measured the Magnetic permeability, of wires of iron, nickel, 
etc., over a wide range of frequencies. Plotting. permeability Bb ‘against 
frec v a particular it is found that the magnetic 
the, permeabili ity varying im a most irregular 
nant ty om The range of values plotted extends from 
km.—i.e. from ordinary optical wave-lengths. to the 
yest wav es, Various theories, are discussed 1 in an attemy t to 
Spectra.’ H. Desidndres. (Comptes Rendus, pp. 
1924,)-+-Previons work on band-spectra. has. shown that. the: frequencies 
of the strongest heads are multiples of the elementary: frequency 1062 8, 
and.a formula.has been given [see Abstract 1208 (1919)}-for the, freque 
ofthe. entire. spectrum. It has now been recognised, that.a considera ll 
raies ultimes expressed in frequencies, Anultiples, of 
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‘the ‘of. the” ‘first ‘and and the second and” 


of 
differetice for and ‘the’ conclusion’ is that 
driginate in’ ‘the K} "Lan 
the limits accuracy it. is not possible to decide 


Grim: 


10. ami Critical’ ‘Potentials of Fifth Group Elements: 

Dy Chenault. (Bureau of 
‘Standatds Papers “No. 463-486, 1924.)—-This paper ‘discusses 
thé! ate spectra dnd critica potentials of arsenic): antimony, and bisiiuth, 
revibel Wallies thie ‘critical: potentials’ being’ given, while information 


‘are found: to correspond to the mean excitation voltages of groups of 
lines: Photographsot the 'thermidnic e in bismuth ‘were 

torsepartite the °excitatibn stages‘ the: bismi ‘atom groups of 
appear dt'l4 + volts.’ The description ‘is ‘very 
complete Of the “experiniental® work ‘Undeftakén’ and’ of the’ voluminotis 
data obtained. The bistiuth absorption spectrum ‘was studied! in detail, 
of ‘tities ‘of Sb) Bi, arid ‘Bits were! obtained. 
‘As, ‘Sb, and Bi are found to have spectra, anid! describe pheno: 
mene with ‘the existence, of! Very,'nartow doublet levels in 
‘thé “fine quantum‘ per is ‘replete’ with 


as 


preparation. The first exposure took five ‘at’ ‘end 
ne “about” 5” per of “a tive’ “had” been’ fornied’; ’ the 


twétity “houry later, was ‘for’ three “hours, ‘to reduce fogging 
“the ition “produces “however, “was down’ by 


ee, ar radium ; their 


1077, 2°73'x 10-7 < 10-7 ergs, and anid the 


in” order Gf “magnitude, to the difference between phe. 
of an ‘electron’ from. ‘the K and I, and ‘the 


whether: B-tays are to as th the ‘radium ‘atom 
or ‘from “the” radon “atom for ‘it, ‘Cale on the ‘latter’ 
"assumption, value ‘of the enetgy ong 
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p-itay oOpecivrum of Kadium and tis Meaning. VU, 

and L. Meitner. (Zeits. f. Physik, 26. 3.. pp. 161-168, 1924.)—-The a 

radium ‘was ‘purified ‘as “far as’ possible-from emanation ‘and the other 

products, and! ‘deposited’ on a ‘platinum’ “wite™ by 

hing, the wire was carefully ‘a 

“It was found: that at the 

eparation contained only one a 

a 

3 

Or creasing Sever ays. n the first exposure five 

were’ phe he ‘later 

exposures > due to 

tis 

ay 


ole 2764, Band-Spectra. of Oxide and. Ghloride. of Stlicon,,and of Chlorides 
of Carbon, Boron, and. Aluminium....W Jevons., (hon, Soc,, Proc:.106, 
pp. 174-194, Aug. 1, 1924. )—Observations were made with a glass 
constant-deviation: instrument, a quartz spectroscope, and.a-grating of 
the discharge through silicon-chloride vapour; AlOlg .yapour. {auxiliany 

heating used), CCl; BCly, anda mixture of, SiCly and 

degraded: towards the'u-v.,,in two parts.on either side of A2610,; 

each, part: is again. divisible into sub-systems, having. wave-number separa, 

silicoms 

When oxygen, is present: addition, ocours, 
with, heads degraded,.towards red. These -bands -were previously 
observed. by. de Gramont and de Watteville, and jattributed by, them. to 
silicon. Evidence, is..given. for, attributing; them rather .to an oxide .of 
‘The heads have been, remeasured and grouped:; ido 

«Khe: discharge in hend heads. about 2610, which exhibit 

The-bandsigiven by CCl, and BCly have algo been measured; admission 

The bands ‘recently attributed by Mulliken to boron) 
pe found: when the oxide bands in the BCl, tube were developed, so.that 
it appears that the earlier mcg led to boron nitride probably still 
aif 2765. Distribution. of in the Me ctrum.... 
A iu. (Comptes Rendus, 178. 207 16, 1 24.) Energy 
lis tribution i in the mercury-arc has been measured, using a cnet | 
arrangement. The object, was to find if the energy of the lines belonging 
to the same series underwent the same variations in intensity when the 
are, conditions were varied, The lines examined were the first. triplet 
the yellow group A5769-90,. 

It decided that as the yoltage, varied ‘(fom 30. ‘to. 80 volts), t 


energy. curves for lines belonging to the same series had the same character, . 
The intensity-ratio for, two lines.of the same. series remained constant 
during. the voltage interval examined, For lines belonging to different 
series the ratio varied greatly, 


ice out with a diffusion pump, 


tube when the concentration of hyd gen varied Suggest that 


cury atom. which has 
mbines one hydrogen, atom from a molec ecule, 
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7/00. Mercury Band-specirum. K. 1. Compton and L.A, ner, 
360-363, 1924.)—Observations on | ‘athode 
| (Phil. . 48. pp. 360-363, g., .) ations on a hot-; de 
tube. containing 
band-spectrum of 
. 
4 
Se 


liberating the! other: hydrogen ‘atont.'«:This ‘hypothesis: will also account 
forisomeqbsetvations Cario: and» Frantk. ©The bards ‘appear with 
greatest intensity in. the region-where the: concentration ‘of excited’ mercury 
atoms in. the 2p. states is greatest. Anattempt; to: excite’thesée bands 
opticallyby: absorption. resonarice: tadiation metéury- 
OF sub otew yidadotq Hoiiw Amit oft te bobsoost 
2767, A Possible Explanation the 
Giant Stars. K.'T, Compton and: H. N. Russell. (Nature, 114, pp. 86~- 
87, July 19, 1924.}-While thé general behayiour of the absorption: lines. 
in stellar spectra has been well accounted for by thermodynamic theory; 
the: Balmer series: shows ‘marked! peculiarities: According to: elemietitary 
theory,’ the fraction all‘the hydrogen» atoms: 
the :two:quamtum state» shouldbe: fp owherd) 
4 resonance potential and q, the weight of the 
T = 5000°.. f, = 6 x 10--"q,. 
Bor of Mg) for\which at T = 
Metcthe-dine is: barely ‘visible-ini the solar _spectrum,| and is. 
one. of the, strongest lines: ‘It appears necessary; therefore, 
that the: effective value of:¢,' for the two-quantum state: of hytirogen:is - 
increased>by avery large factor, which increases.as:the pressute diminishes. 
(A: tentative’ explanation may found'im:the fact that! one! ofthe two 
two-quantum )states..of. hydrogen is: metastable... If it may: be’ assumed — 
that the number, of ;jhydrogen atoms. in the 2s state in a star’s atmosphere, 
and! hence: the:.effective: value of .grentiy increased: whensthe: life:of 
the. metastable state is. long, the peculiar’ béhaviour of: the: Balmer lines 
becomes explicable, Similar. considerations!:are»applied: to the;helium 
atom, and an obseryational test of this gréat,concentration: of:atoms' in 
metastable states, in stellar atmospheres notin equilibrium, 
2768. Band-Shectrum of Hydrogen, Allen. (Roy,.Sec., Pros... 
106. pp;69-82, July 1, 1924.)—A review,of the attempts; made to.classify 
the secondary hydrogen spectrum lines into band systems, together with . 
recaloulation, of,the.constants for first.and; second: 
It,is shown, that \the dines, of the series S, to,S,.in,the first band, are all 
due to,the,same molecular system, the constants obtained in.the para- 
bolic formule depend. on, the: numeration, employed; and so it:is impossible. 
from them, to arrive, definite, tor, the, momen for, the 
1: 761, 10-44 sand obtained 
senies.,for., the initial, ,and. final, states of the..mo The, in 
the formula: for the second band correspond, togmaller, values of the moment 
of inertia, and therefore contradict. the,suggestion.of Kinti.that;the-first. 
and. second hands. and. his high-pressure. series. 
2709, Oxygen. Emission Bands... Jahon (Roy... 
pp... June 2, redeters ofthe... 
| of, the ultra-violet, emission bands was nsing an codon 
tube, carefully cleaned and ‘purified oxygen being obtained... Vv 
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ae Ttradiation by electrons eased! Solid ‘nitrogen to 
phosphotesce’ 


potash, (carbon-removal: didxide),! :phds- 


caustic 
of water-vapour), and K,Mn,O, (provision: of 


oxygen ‘by: heating).:| Six-hour oxygen being 
admitted: é¢very twenty minutes:/ dt ae 


nhow> excluded, differing with Staube and othérsi:'Faint bands were 


recorded at the time, which probably were seth el paone. The main 


longer wave-length cyanogen The fine-structure. is not 
clear to‘calculate what is for this 


Angerer and G. Joos. (Ann. d. Physik, 74. 8. pp. 743-756, Aug., 


importance of absorption spectra’ in “the imvestigation of 
gwtomic structures is first discussed ‘by the authors: The effect of tempera- 
ture on the numbers of atoms out of ‘their state is' mentioned, 

anda ‘table drawn up showing that if the energy difference betwéen normal 
and excited:state be great enough, the effect is negligible. “Experimental 
details of the source of light (an aluminium spark) and ofthe production 


of «theometallic’ vapours: are: given, together with a description of the 


_ spectrograph used: A table of wave-lengths of observed absorption lines 
the: iron! spectram ‘is included, classification: being made according to 
‘triplet-quintet ‘system of: previous workers. ‘It is concluded that the 
fundamental level’ (Grundzustand) is the level. “This is unlike the 
results for any other atom, and: implies that the magneton number 6. 
_ ables /are also given of absorption lines for Co and Ni, but so far no 
_ general scheme has been found for these spectra. Experiments have also 


been oniddine; and it’ is’ concluded atomic iodine is 
etwee "6700-2300 A.” ME 


Gases at very Low Temperatures, J.C. McLennan and G. M: Shrum. 
(Roy. Soc:, Proc! 106. pp. 138-149, Aug. 1924.)—-The ‘paper contains 
the: réddtis ‘of experiments made ‘by the authors on’ the bombardment 


électrons of ‘Ar; CO, O,, and’ water-vapour. conclusions 


Vegard [see Abstract 2093 are not confirmed: ‘the mai results 


and ‘low ‘speeds,’ it’ became luminescent, and the’ spectrum of the 


ight was found to include three waverlengttis in the yellow-green 


at'\ = 6556, BENT, andi5654 A. 
When argon was similarly treated the spectrum of the light emitted 


iicluded two wave-length’ itt the yellow-green region at A = 5648: 


and A= 5607-4 A. 


THY Spectrum of nitrogen phosphorescinig’ at the témperature of 
hydroper! was found to consist in the visible region ofa single ‘wave- 


VOL. XXVII FIV AS 


- 
$a 
> 
t 4 
t 
4 
wy 


| 987 


5. The phosphorescence of N at low temiperatares: was very brilliant; 
and for some minutes ‘after’ excitation: céased, ‘while’ that of 
argon died ott tapidly and was visible for a few seconds only after excite | 
Solld ‘eartiow tnonoxide’(chovén for experitnental ‘of its 
electroniv’ configuration being’ ‘similar ‘to ‘that of’ nitrogen), ‘animoria; 
oxygen and 'water-vapour did riot“ phosphioresce and” not" become 
luminescent by" electrons ‘at ‘the’ te 
Froth tact ‘that ‘thie excited: uMminest ectr2 
very cold ‘titrogen ‘and argon do ‘ndt coincide’ even' in part’ with the preen 
auroral” line ‘A = ‘6577 A’; ‘the authors’ are forced tothe! conclusion ‘that 
the ‘origin of the auroral ‘green Tine ‘annot’as yet be definitely connected 
with the elements’ nitrogen or argon.” atte 
of thé aliréral greet Tiné ‘Having ‘its lighter” élerientin 
solid hydrogen, ‘Ot int very cold’ funiinous or jum or ‘hydrogen- 
helitim vapouts; for éxaniple—provided the’ proper mote’ 6f ‘excitation "be 
Fine-Steuchive of Nitrogen, Okygow; ‘and Fluorine’ Lines in ‘the 
Extreme Ultra-violet: 1. S; Bowen and’R; A® Millikan, (Phil. Mag.'48: 
‘pp. 259-264) report has!already been made of the rough 
wavelengths of’ lines in ‘this ‘region, using ‘first-order spectra’ [Abstract 
1466)(¥924)]. Fine-structure work has'now been’ done’ in‘orders’ upto 
the tenth. The same hot-spark method” has "been employed, and the 
séparatiéns ‘are claimed to be atcurate’to about Wave- 
length‘standards ii the région below 1000 now provided!) 
shown that A834 0'O-and A1085‘2 Nrare tiot ‘due to the stripped atoms, as 
was at first supposed, while 1550'C and not’1335 °C is dué ‘to the stripped 
¢arbod atom? ’The ‘main puirposé of the’ paper is°to*draw attention’ to 
‘now being obtained’ in’ this tegion:'< are to 
2778 @Stracture’ of: the Second Pésitives: ‘Group of Nitrogen. 
Lindau, Physik, pp. |2474252)' 1924:)>—This' ‘part 
describes!’ projection apparatus’ designed ‘to’ facilitate the ‘measuring up 
of theauthor'sspéctrograms, owing tothe great coniplexity of thisspectram: 
Between 3450 and 3900 there are:five The calibration*and 
2774. “Absorption-Spectrum of Naphthalene- Vapour and Structure 

Naphthalene-Molecule. ..V. Henri and Hi: de (Roy? Soe.) 

705. (662-682, ‘June’ 2) \Gontise adéount of tis 


"theory of: band-spectra ‘is ‘given, ‘followed: by’ detailed illustration ‘in’ the 


of naphthalene vapour. Proceeding in the direction of finer resolution; 
band-groups are due to change of elettronic configuration, narrow! batids 
to change of atomic arrangement (in many cases, ¢.g. the ere ups 
atoms“rather! than single’ atoms); aiid \ the" band-lines® to’ mec 
‘rotation! It \is found that often nafrow ‘bands’ exist without 
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fine+structure,; die, ;atomic ‘vibration without: molécular: rotation: being 
quantised.) In/many substances the: band-lines: disappear fromthe: bands — 
beyond. a certain wave-length going into the at stil 
further. limit the narrow bands. also vanish.: 
& tentative explanation. is- put forward. <A con-— 
sisting. ef; atomic groups A.B, are bound together: by, electrons ‘having 
common orbits around A and B or in symmetrical positions, -Quantisation — 
ofthe mutual vibratory movements gives rise to. narrow. bands and lines. 
Kor, low, frequencies, transitions are. involved leading, to little change in 
the positions ; but as, the frequencies become greater the bands 
logser, and, so the totatory movement.of the molecule ceases 
so that the fine structure of the bands vanishes... This" 
eben @ determination spectroscopically of the energy required to bring 
about intramolecular.,change, ¢.g. in'naphthalene, 101,000 ‘cals. per 
gm,/mol.;.,The, present measurements were, made ;with.quartz spectro. 
graphs upon.a tube entirely of quartz, using, a5 .a.source of continuous 
light the condensed under. water, with, either, Cu or Al elec- 


ate considered. i in, detail, and fitted into. the quantum, 
The spectrum is much less complicated than would be expected from: the 
great molecular weight; it appears to be due to the vibrations of the 
two benzenenuclei and the:two C,H, groups in éach nucleus. The 
of:inertia of the molecule’ is ‘calculated fromi the fine-structure ‘formula; 
and. would appearto: be smaller than the value whiclt follows from Bragg’s 
dimensions {which assumes the ithe: atoms’ to: be 
he “Origin So-called - Cyanogen. 
Freundlich and .E,, Hocheim, (Zeits. f. Physik, 26.-2; pp. 102-105, 
1924,)--Spectrographic. records were made ofa specially designed spectro- 
scopic,oven; firstly, of nitrogen in the presence! of carbon, and, secondly, 
of nitrogen in the absence of carbon... In. both; cases the oven: was heated 
sufficiently; (to,about.2150°) to produce the emission of the 3883:A, band. 
The oven itself consisted of a tungsten tube supported horizontally between 
two electrodes and enclosed in a steel bomb. The bomb had quartz 
windows at eithet end; so:that:vision was possible through: the tube in 
the direction ofits length’: ‘The temperature was observed'by a Kurlbaurti 
utilised to: focus:the light.on the slit of 
a spectrographi., Thelatterhad.a Rowland grating.and:a Littrow mounting 
for,slitiand'camera. The dispersion was: about! per mint. It was 
found that the band 3883 A. does not appear if carbon is absent, but 
of Solidified. Gasés, “L. Vegard.,. (Comptes 
179pp. 161-168, July any of the 
gas examined give under canal- -rays or rapid kathode-rays luminescence 
comparable. to\that.of solid nitrogen. below wwhich) is, the: only 
gas. to; the, aurora borealis. Gt Suh MTS 
(Phil. Mag. 169-163, July, 1924.)—A continuation of earlier work: 
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vapour at w sthe. was. first visible ; the. antensit and 15 
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[see Abstract wiley) electrode 
in’ a quartz’ tube, having: side-tubes, at! the | electrodes. Spectra ‘were 
photographed ‘different: pressures} atshigh vapour pressures auxiliary 
‘heating was‘provided by a nichrome coil:wound ‘round the tabé; but 
otherwise the ‘heating effect of the discharge’ was sufficient tocmaintain 
‘sufficient Vapour: | The sodium-potassium ‘bands increased in brightness 
asthe current. increased ‘or the»temperature of the tube 
tablevis envof the: wave-length Of the band-lines.. 
Spectra of Solid’ NitWogenis L. Vegard. (Comptes 
‘Rendus, 179: pp.’ 35-37; 1924.)-Examination: of the spectrum 6f 
solid nitrogen: ‘bombarded: by kathode-rays' velocity with’ 
band, giving principal maximum at/A ==°6655" 

‘maxima at 5611and 5649, anda second band;'N,; appearing 
plineat 5229+4:Ay- Aclayér of solid argon’ containing 
Nj with @ principal maximum ‘at 5604. 
Thus for different concentrations of nitrogen the principal ‘maximum 
varies over a range containing the line of the aurora borealis at its centre. 
‘The’ narrowing: of the band which is independent ‘of the: témperature, 
thus occurs when the: of nitrogen! bédomie ‘snialler..' The*line of 
the aurora (A= 6677 A.) is the-limit of Nj-when the crystals of nitrogen 
in space: ‘are reducéd to molecular‘ dimensions. Nitrogen. so bombarded 


also gives ‘both inthe ultra-violet in’ the ‘red ‘characteristic ‘bands 


which’ are found-in' the spectrum ofthe ‘aurora; but ‘a different effect is 
obtained when the bombarding is by ‘positive rays’ of nitrogen,’ helium, 


and hydrogen: Here the bands: Rayleigh 


pp. 396-399, 1924.)}—The paper is a continuation’ of ‘the: works of the 
author on: X-ra - Spectroscopy and records many new measurements of 
the ‘M:séties for tungsten. This ‘was’ rentléred possible ‘mainly ‘by- the 
substitution. of a celluloid mem bratie. coloured ‘red; a8 ‘window of the 
X-ray tube; in place of the ‘previously ‘used gold-leaf covering! 
of results is. giver; and Shows that of ' te 17 anticipated spectrun? lines ‘of 
the M-series of tungsten all but four were found and’ actually measired. 
on the Excitation: ‘of the: so-called Spark Limes inthe 
of the Rénigen Spectra and the Theory of Wentzel.’ Backlin: 
(Zeits: £. Physik, 27. 1. pp. 30-31, 1924.)-—The lines a3, a4, a5, ag of the 
K-series appear to ‘be thesdtom as*assomed ‘ifthe 
Wentzel' theory {see Abstract 1313) (1922)]. ‘present investigation 
seeks to obtain a more éxact connection between the lines andthe different 
ionisation degrees possible. The Ka, and Ka, lines of aluminium have 
been photographed with the Siegbahn ‘vacuum spectrograph at yoltages 
less than the excitation ones employed by: Wentzel; and fromthe data 
obtained ‘it ‘would‘appear that the present form, of the Wentzel ‘theory is 
ont stot ideas? tom. si 
‘Js Ri Kata: (Phys. Zeits? 25. pp: July 11024/)+The 
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-@uestion whether water\is taken up; between “ mizellen:’’ 
er other-small bodies:of;1 to: 100 intermizellar, or;as 
solid solutions, 4.¢. intermolecular, can, be subjected: to direct experimental 
proof by X-ray,.spectroscopy. The general experimental arrangement 
is described in: detail and the following points:are considered.: the swelling 
-of cellulose and. cellulose-hydrate in. water, the.swelling, of silk-fibroin in 
water. The fibres used jare unmercerised, Ramie,, Ramie which, been 
slightly mercerised, manilla. hemp, ‘artificial silk..of, the viscose variety, 
artificial silk of the cuprammonia type, Ramie which has been very 
strongly mercerised in zinc-chloride, solution, and silk of, the Bombyx 
mori, Photographs. are given which show the influence of ‘the swelling 
on the X-ray speetrogram inthe case of cellulose. hydrate in, fibre form, 
silk-fibroin It is, concluded, that: it, is probable that..with 
cellulose, cellulose-hydrate and silk-fibroin the: swelling -intermizellar. 
tis, however, stated thas:these experiments must not be taken to indicate 
that the swelling is always case must be considered 
2782. ‘Soap X-Rays. I. w. ‘McBain. 
‘Nature, 214. p. 49, July 12, 1924.)—A photograph is. shown of the trans- 
parent anisotropic plastic phase occurring.in 2:5 N solution of potassium 
Jaurate. ati 45°, use being made. of slightly convergent light and, crossed 
‘The: characteristic fan-like. structure composed of focal lines is 
shown, very clearly, ample justification, ; being furnished for .Friedel’s 
designation of this state.of matter as liquide a. eonique,’ ‘which henow 
Proposes to supersede by the term ‘‘smegmatic’’ (smectique), in order to 
place soap-curds in this class. Since, however, :curd-fibres are discrete — 
and differ greatly in almost every way from the conic anisotropic liquid 
soap examined by. the as 


‘2783, Scattering. of by Free, ., Forsterling. 
(Phys. Zeits.,25,. pp. 313-320, July. 1, 1924.)-—After referring to the work 
2194 (1928), and. 1489 (1924)] and. of Debye 
{Abstract 1878 . (1923)], the author deals, mathematically with the 
scattering of, X-rays by. free,.electrons.. In. the first section. of the 
paper, the, transformations of energy during the passage of homogeneous 
light, waves through free electrons are dealt with according to Maxwell’s 
theory. This is followed by a treatment of the subject on the basis of 
the quantum theory, A; is the 


2784. Pp. Ross. “(Nat Sei, Proc. ‘10. 
304-306, July, 1924:)—The writer has previously published a .photo- 
graph. of the molybdenum. K-lines. scattered.at 90. from, a paraffin. block. 
This spectrogram showed an unshifted scattered line. and..a, shifted line 
agreeing in position with that required’ by Compton’s quantum, theory, of 
seattering.: It has since been, suggested, that the shifted line might. be 
explained | by the tertiary radiation. theory.of Clark and Duane... More 
_ recent/and much better spectrograms make it.clear that this explanation 
is not tenable. From the spectrograms here published it may be seen 
that. there is.a shift of the. magnitude. required by.the Compton ,theory 
not only:when the radiation: is, scattered, by light also. an 
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shift with a lt can beiseén 
that toward:the. heavy: elements»the:intensity-of the shifted:as' compared 


with: the *nnshifted line: falls: off -very Two: of:the:spectiograms 
show»the variation’ of the) intensity, andiamount.of: shift with yarigle:of 


scattering, «The amount of shift at:30° ‘and (60° agrees with that-required 
by.:theory.: 'That>this: line.cannot:be due: strongly filtered: tertiary 
‘peakifrom carbon and the shift: and»decrease:of intensity due‘to greater 
filtering at small angles is proved by: the fact that. at 30° the modified 
line *has moveds past. ‘the short limit’ ‘of. the’ peak 


bye The Scattering of As He Gompton::: (Frank: Insti J, 
198. pp. :67+72) July; 1924. Basedon«paper read: before: ‘Assoc, 


of somie «of the points: 


othe. process. of scattering: electromagnetic waves; No attempt 
is'/miadé. to describe the great amount of experimental and theoretical 
work which has been done on the subject. The theoretical researches of 
Ji‘J. Thomson and the experimental work of Barkla: and others hadsliown 
so striking an agreement between ‘experimeént:and the theory of the séatter- 


ing X-rays*based: upon the usual*electrodynamics that scattering has 
: with: dispersion '.and ‘imterferetice asi ‘a’ phenomenon: that: is 


according to! classical ideas. Within:the past) two 
years; ‘scattering, phenomena, ‘have beem observed ‘which 'are“so 
directly’contrary to the production of the usual:eleetrodynamics that the 
attitude taken has apparently almost to be reversed completely. It was 


thought that the scattering of: X-rays could beexplained on the ‘assumption 
that radiatiom proceeds in spherical: waves; sprédtiing in all directions in 


are: correct;:iboth the: principle ‘ofthe conservation of energy andthe 


principle ‘ofthe ‘conservation of: momentum must be abandoned. On the 
other harith, the: observations: can) be:explained’ simply by imagining the 
Tays ‘to :consist) of discrete. quanta, proceeding im’ definite directions. A 
diagram of the apparatus used is given; A photograph shows the spectrum 
K-rays from molybdenum scattered from paraffin and reflected from 
calcite. . Ft isendeavoured to show. that the existence of récoil electrons 


and ‘the close ‘agreement with the predictions as to their number, diréction 
velocity: supplies: strong evidence: in favour’ of the: fundamental hypo- 


857-858, June 14, 1924.)—-In examining photographs of the §-ray tracks 
produced: in air, Wilsom i[Abstract 2213. (1923)}: found that.'two 
tracks, which: were undoubtedly pairs, were not alike:one was sharp and 
the other:was a: diffuse track+-thatiis, pairs exist of which the: two ¢ompo- 


nents have been ejected with an appreciable time interval. Heronghly — 


estimates this ‘time interval:to order of aisecond. . The 
first track he attributed to the the: primary 
X-ray; the’ second - to. am effect of/ the \flworeséent 


The: author»now: of: this 


a! more diréct<miethod. that: the time interval between 
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the-incident M-rays and:the fluorescent rays excited ‘in 
imust less! than 107 seconds. In these experiments’ the elements 
were.of higher atomic niimber than were those used Wilkow, 
‘and they were also solids instead of gases.’ The ‘results: obtained) ate thas 
not necessarily imconsistent with Wilson's conclusion that im'/his experiment 
tee 9787, X-Ray Digfrastion: ‘of Slits, «Walter. (Amn: di 
Physik; 74. 7. pp. 661-673, July, 1924.)+~Using wedge-shaped slits ‘ofthe 
order of 40 4% in width the author has obtained diffraction images on a 
photographic plate when ‘the slit is ‘illuminated ‘by: monochromatic X-tays 
froma copper'anti-kathode. The observed positions of the first and second 


diffraction lines are in approximate agreemient with the: values calculated © 


from the dimensions of ‘the apparatus and wave-length of the - Merays: 

Gonell.. (Zeits: 4. Physik, 25:.2. pp. 118=120;'1924;)Reference is: made 
to previous investigations on the structure of cellulose by: X-ray methods 
[see 1084 '(1921)}. . The present note deals -with ‘the structuresof 


2789.-Anomalous Zeeman Effects: Ww: (Zeits: Physile; 
26. 4-6: 291-307, 1924,)—Endeavours, by a‘ simple extension of ‘the 
quantum-theory rules, to describe a part of the ‘phenomena’ due to the 
coupling of several electrons and to set forth the; laws of multiplets: and 
the Zeeman effect more coherent form.:: The: departures:from: the, 
law of superposition and the permanerice lawsof Zeeman éffect seem 
hardly explicable unless we admit that one value of the coupling energy 


an 2790. X-Ray. Studies Copper By R. Jette, 
G. Phragmén and A; F. Westgren.: (Inst. of Metals; J. pp: 193+ 
and Corres. 206+215, 1924.)-——A number of alloys of aluminiym 
with copper have been submitted to X-ray analysis, and it is concluded: 
') IJ Im the a-phase simple substitution of aluminium atoms far: copper 
atoms takes place, resulting in an enlargement of the lattice. 
Al). as by complex substi 


mad oved it 
«AB. Attempts were made to determine the structure of the ; 
but :without much: success. iy oF 


the Discussion, Hi: ‘Weiss::pointed: mbes | 
the authors’ structure for CuAl, and that of Owen and Preston awassiiot : 


80. great at first: sight.’ discussed) the:relative 


advantages and disadvantages of the powder methodsof X-tay analysis.’ 
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2791 heChanceof'an Electrom.being Bjected, ically 
by XeRaysyoGu Ex di@uneey (Phil, Mag.) 48, pp. 81-88 
Jaly, 1924,)-Suggests that Owen’s:ilaw.should be replaced empirice 
law ‘that the chance electron, being, ejected. phota-elegtrically fr 
an atom by X+fays is. proportional -to,the cube of the wave; | 
X-rays and tothe square of the binding energy, of the electron. to 
provided: that ‘the: eject the. ek 


€ resolved — 
issy1 that, ciety 
on red. side, whilst, the. 

ist ‘dissymmietry: attributable to con ing 
having different modification, of. the, quasi-elastic 


12793 Quantiim Theory of -Radsoactive A A. 
Physikyi 25. 446. pp. 265-278;., 
quantum: theory of:radio-active transformations, first, pr 
to'the resulté of. Ellis :and ‘Skinner; [Abstract. 1207, 
[Abstracts 26302 (4922): the, relation ‘of the 
-tediations from radium decay, prod ucts.) 
Precipitation of Polopium, by Silver, Chloride, 
deposited: om. saver and, ‘dissolved. in 
pre precipitated with HG, and, the;polpning is,, left 
aciéisolation, .and not: cacried down, ;with. the A pr ree f 
If, however, a feeble: excess of Ht a, large. propo ortion oft 
polotinm lig "cartied down: with the precipitate ;,.but 95, amo 
HCl ihoreases thie-amount: of polonium, deft the Yiqui ast | 
the liquid! contains a/defmitelamonnt of HCl. 
LiCl or ferxj¢ chloride will increase! the stabilised“ 
ift the liquid bivalent chlorides (Ba, Zn, “Ther atl 
of the dissolved to the precipitated is to 


A, OwGh disctissed the stracture:of an alloy: containing 27%. Al, which 
tt terpret be ia ‘ hati a Nic: 
compound.’ Wy Rosénhain 'émphasised the need.of, careful :metall 
martipulation as well as of accurate. physical measurements... He suggested 
that the complex substitution in the -phase might be explained 
| 
| 
| ba 
| 
<4 
Spectrephotomeiry ‘of the, Zeeman very W guetic 
| Fields)’ Mohammad. (Phil; Mag-.48 586--p0 
Spectr ophotometric bservati on t h Zeeman effec Dy 
Rens 
34 
ant 
4 
he 


‘precipitate, vi, 13 the number of molecules of HChin the volume; considered, 
the dlkdline, chloridé:and Mpandn My sre\the molecular 
ses Of the acid’ atid of the chloride.2) ep 
gg Phe of Certain Thermal Springs:im Madagascar,and 
@? HiiMoureu., | (Comptes, Rendus, 
9: pp: 123-129; July 22 1924 the twenty-one springs examined 
ry whe radio-activity, though some radon and radium was found 


yes” OF ‘pegmatite cwhieh :wete -particularly aieh.,in 
iinerals’ were! found’; these idid:not;greatly affect the springs 
ediate” ‘but seen itorhaye raised | the -radio- 
of ail ‘thé sptings if the’ basiny!which somewhat:higher than 
of the springs in the Central French plateau 


'A¢tion of +y-Rays in Atomic. Disintegration, Metener. 
pp! 169-277/ by.) the 
collaboration ‘with? in’ am investigation: the: results 
yet “been "publishedy that radio-actiniam and 
‘they igiving out a+particles, produce 

pTadiations, radium is:shown todo in Abstract 
763. Wi th ‘thése’ “two substancés large: number’ of «mono- 
omatic ys have’ Beer!’ shown! tobe. produced, instead. of 
a.Single one a ium.” Wheti' oF P-particle is-given: out from 
‘the tadid-active' atom the’ remainder: of: the nucleus. must 
a reat dtigement'of its’ Constituent parts processes seem 
possible, ‘an’ alteration? 6f theo ntclear configuration without 
| ‘Yadiation; and second a change with emission of @ monochromatic 
-ytay ; ; the first is seen in the a-tadiators Io, Po, ThC’ and the f- 
UX,, RaE, and with) )larger disturbances y-rays are 
d the number of different kinds, and their energy (frequency) 
with’ thé magnitude of the disturbance. » This. viewspoint is 
from that préviously taken iby the author, and also: from 

held ‘by ‘Ellis and ‘Skinner; who deduce :the ‘stati 

st of the the'y-taysem itted.},, Aiconsequence 
the Asstiiniption’ is that, in ‘calculating thetenergy:of the B-rays 
the energy levels of thé resulting atom) and:not' those of the original atom, 
as $F idered ,, when the y-rays have large energy it seems that 


Dy: 


eat Obtained’ inthe ‘measurements. of Elise ix not 
cient 4 to décision’: with: erays, of: longer. aveyerlength 
appea be le?! "Rilis ‘has found) the!case:of, his. slowest 
Of: fa RaB, that they beent in factite bevemitted | from 
‘ator ‘the disintegration. The\author thinks 
“the aha the’ B-rays°are: ptoduced:sin this way is 
er tha by Ellis, while it agrees) equally well with. the 
ul is Shown thatthe experiments in,-which Ellis 
‘Sikin RaB ‘tofalbion’ platinum; and) examine 
Trays th magnet fidld>confirin ‘view! numerically): | 


- 
aa 
SCIENCE ‘ABSTRACTS 2 
3 
4 
< 
% 
3 
is 
} 
ra 
ne 
| 
a 
=) 
at 
* 
ha 
i 
| 
4 
a ¥ 
} 
4 
‘ 
4 
AR 


995 


2797. Double: Mirror Dilatome ter fe for. PRES 
Borelius and G, H.,J Jo d. ‘pp! 28280! 
1924.)---A brass plate resting on two supports a pair parallel mirre 


fixed one at either The specimen under tést is fastened ‘tigidly its: 

upper end whilst its lower end is attached to’ ‘Cetitre’ Of the’ brakes plate. 
‘Aa th the. specimen.expands or contracts, this plate is’ bent’ and’ the amount 
of. bending is.determined in the ‘usual way using a beam of light reflected 
from, the, mirrors.in turn, The variation of angle b n ‘the mifrors 
depends, only ;on their, distance apart’ and the amount Of bending of' the 
plate. “The whole apparatus is enclosed in'a chamber and the temperature 
The. range is down to.about, — 200° C. Some results are given for specially 
pure copper) rods and also, for, zinc and in various 


A. Arnulf. 3° pp. 270-276; ‘June; )—The 
paper gives ‘details of an apparatus for obtaining ‘a’ continuous record. of 
the expansion of samples of glass of thin dimensions. An interference 
method is employed, derived: oe that of Fizeau, and:as the expansion is 
measured directly, the need for a standard body for purposes of comparison 
is dispensed with. The displacements ‘of Newton’s rings—formed. 
two surfaces, one spherical and the, other plane, separated by an annul: 
wedge of the specimen under .examination—are. registered and th 
counted: The registration of the displacements of the rings is accomp! es 
by projecting them on to: a slit, placed initially over heir, cen and 
across’ ‘which a photographic plate, is.drawn,in a direction. perpendicular 
to ‘the ‘length of the) slit. Initially, the record on, the plate consists of 
parallel lines, but as the temperature is raised the rings are displace 
the lines become curved, and eventually meet at the point of disappearance. 
These; ats : are. well marked on the record anid by determining the pember 
of such points a given rise of temperature) the exact expansionscan 
The ‘appe ratus is enclosed box around which a heating 
assing a curtent’ through this’ coil temperatures, up. 
merctiry ‘furnishes the source: of,.mono- 
apet concludes with a'detailed description. of, the 
and precautions,” forvits uses) sample, cap, be 
for “Measuring? the (Hea Produced Radio-agtive 
Yovatioviteh, (Comptes pp... 1635165, 
July. 21, 1924!) Two ‘identical ‘Dewar flasks (are: placed, in cylindrical 
cavities in’ & Block’ of irori, andthe “cavities! are filled | with, mercury. and 
covered up. block is protected froin outside. influences, by: three 
concentric boxes,” with’ cotton tin» the sinterspaces.,, The, substance 
tobe ‘pliced’in the flasks} and) inthe, other is,a, cou 
which be heatéd' by an electtic'curtent} ‘thig.is, adjusted, until.t 


temperature. in. the tw ema equal, as shown by 
a thermopile the alt which fe 
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measurements ate repeated, using a standard taking 
account the formation of N. A. 


ty 2800. emperature Measurements by Means of Junctions. 
Wiirschmidt., (Zeits. f. Metallkunde, 16. 14274, July, 1924.)— 
The usual statements. regarding thermoelectrd between “aiff different 
metals can only be used with caution, partially on account of ‘imperfect 
precision in definition and partially because of the uncertainty of the 
results of measurement. The paper seeks to give cléar conceptions and 
definitions. of the. meaning of the expressions force for 
temperature interval,” ‘ Actual thermdelectrit’ force per: degrée!”’ 
“ Mean thermoelectric force per degree fot''a ‘known temperature 
” theoretical significance of these statertients is: fully treated 
and the. formule thus derived are utilised for securing tables“of absolute 
values. of thermoelectric forces. “The thermoelectri¢ ‘forces are ‘always 
expressed. in microyolts as being more “useful than’ millivolts. Tables 
are given showing thermoelectric forces between 0* and’’100° for both 
mean and actual values per degree, and tolerable ‘ ‘agréement is’ found 
between the .theoretical. and observed results. If the thermoelectric 
fotces’ of three different, bodies in relation to a s single ‘formal body “(e (e 
bismuth), under. similar are. known’ and Mesignated 


obs ‘vation and a series of values due to Becquerel»[Ann: Chim.. Phys. 
vol. p. 353, 1829] are’ used ‘for this purpose.’ The results are shown 
in tabular form. ‘The paper ‘concludes. with: a table showing a sexies of 
ermoelectric potentials for important metals alloys. in relation. to 


‘2801. I in the. ‘Specific. of. Certain Otani Liquids. 
W. Williams and F, Daniels, (Am. Chem, Soc., J. 46. pp: 1569-1577, 
‘filly; specific heats of most liquids, increase regularly with 
the temperature ‘either as. straight-line functions or as curves which 
‘bécome' steeper the temperature rises. The authors have examined 
fifteen ‘organic liquids. by .means, of their adiabatic calorimeter and have 
‘theasured ‘their specific:heats at temperature intervals of 2°. They find 
‘that’ benzene, ethyl benzene, and carbon. tetrachloride exhibit’ distinct 
irregularities, indicating molecular changes in the liquid. “Nitrobenzene; 
a ‘hiquid having a specific heat between’ benzene and carbon tetrachloride, 
showed! no such ‘irregularities; the specific; heat,temperature curve being 
3 line.” “Other: properties as, vapour, 


wy 
od 12802. ,Jnuestigations Heats at Low 
(Zeits. phys. Chem 116 110. pp. author has cattied out 
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ofthe specific heats of hydroquinone, quinone, quinhydrol, 


tungsten; and white: ‘arid grey tity, use being madeofan adiabatic calorimeter. 
The ‘substance tinder ‘observation’ was oplaced: ima copper: calorimeter 


and’ was heated by means df @‘conStantan wire (0-03 mm.) having,a)Tesis- 


tance of about 1500 ohms, wound on an insulated copper former,;;;The 
cal energy input was ured. ; ee | 
was used to measure the rise in.tempet £ the material. A number 
determinati ons were made at various ine poclanesmicas between about 
and 291° absolute. results for hydroquinone,. -quinone;:and 

quinhydrol show that the specific heat varies approximately proportionally 
with the temperature. ;Determinations of the specific heat of white tin 
and ,iodine were, also, . made. over the 1 9°- -14° absolute by. theans 
of the apparatus of Simon and Lange. e author's calculation ‘of the 
chemical constant of diatomic gives the value 3:37 +'0°90. 
tungsten he ins 3 the value. 3 g+ 0-72. His results also. confirm 
che theory ‘with to the ‘transformation 


2803. The of Latent Heaiandshe Quantum 
Theory. A. Byk. (Zeits. phys. Chem. 110. pp. 291-317, 1924. \—On 
the basis of a’ tum theo ory, of corresponding, states developed by the 
writer a formula due to ‘Nernst for.the revised form of Trouton’s law is 
developed. This formula gives a satisf .ctory explanation of the quotient 
of the latent: heat.and for volatile 


A. Kussmann. (bette of 25.1. pp. 58-82, 1924. This a very 


full and detailed account of the author’s 153 determinations of the value of 
The mean valve finally Sbtained is watt. cm.—2 grad.—4, 
The paper is divided into. the following sections : (1) Historical Sketch of 
the Methods. (2) Arrangement of Experiment. (3). Preliminary Experi- 
ments to Ensure ‘Absence of ‘Systematic: Errors: (4) Measurements. and 
Resu t. (5) Corrections: (a) Imperfect Blackening of Receiver ; (b) Absorp-_ 
tion. of Railiation by: Atmospheric, Moisture.,, (6) Limits of Error. TI 
method ' ‘employed by the author is that of electrical compensation, whic 
consists briefly in having a suitablé’ black ‘body’ radiator’ which sends 
radiation through an aperture of known. size to a receiving disc of metal 
of known size, the temperature attained by the disc being indicated by 
a radio-micrometer. The black body is shut off, and the metal disc is now 
‘by an electric current, wi ‘is adjusted so that the radio-mi¢ro- 
meter shows the same reading. é current is carefully measured as well 


‘watt: 


body, =: ig =\erea'of disc, Fp = area ofa 
black of, black from “Pest and aisa correction 


of Ga Pier tartung) and’ the Zoro- 


4: 
4 
BS 
> 
ig 
AS 
4 


998 SCIENCE‘ ABSTRACTS, 


1924:)-After’ some: preliminary! remarks.,on Nernst’s, heat the the 
atithor sets’ out: to find the general equation of. state, of a. degenerated” 
ideal°gas which’ satisfies’ the two Jaws of) thermodynamics, and Nernst’s 


where: = _ N umber, = mol, 


author proposes another metho not abba on assumption 

of a theoretical character. ‘Cl 
We. want: $0 show, that. (2) i in with the laws leads 
energy equation which does not contradict (1). Now classical theory 
gives U = 3RT, which combined with (2) gives pu = Br: ceicamunt now 


if 


our, premise. must. aged If we make the eral 


? 


=) the general integral of on 


where an arbitrary fonction. =T 


The author now shows that these ‘are to 
include those developed . from special’ quantum considerations. The 
discussion of these equations the greater: part of the paper. 
A table of important thermodynamic relations: giving the classical values 
for an ideal gas and the values for a degenerated gas is constructed. 
Entropy’ and chemical constants are found;'and a complete:proof of the 


statement ‘that * the finite the lends 


ta the-degeneration of a gas.” The limiting val ues of are 


now investigated, and. the energy. values at zero 
ief functions for the thoes 
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‘Dai oe! 00° on the ¢lass: aC ‘also degenera- 
tion with’ anid: without: 

the/authorassames thatthe correction arising. from the d Tati 
compdted with the) classical theory wanishes in‘ the limit one 
‘values of! This is: really extensiom of.Bohr’s., 
‘ciple: A’ proof. ofthe «principle only, be: obtained; experi- 

‘thehtally. The gréumds for ithe- existence: of) energy at zero,femperature 


discussed. _Nernst’s method of arriving at the existence of zero-point 


or‘ athéermic: eriergy’ is also’ discussed? A close 
heat’ theorem afd thé existenve’ of'Zero-point energy. is shown. to 
‘exist “The pk now employed! in'order to: obtaih 
‘that, (4) bean! written inthe form: = RT 


‘and shown to have a physitad ofily when zero-poitit'énergy ‘exists. 
‘The latent heat\of:evaporation A for a degenerated gas vanishes 0, 
while on the* classical ;theory it 
2806. Surface Fracture Produced im € 
E. Berger. (Archiy,f, Elektrot..13. pp. 187-188, 1924.)—E. Mo 
has shown [see Abs Ay 953 (1924)] that if a short ‘circuit be produced 
‘between 4 ‘sheet of titifoil’ laid ‘On “the 'Surface’ of a! piece’ of glass'and 
‘second eléctrodé brought into contact’ ‘with the foil/ the surface of ithe 
lass is ‘destroyed in ‘the’ region’ déeapied bythe melted foil and: presents 
@ series of furrowed lines forming “an electrical 
Moller. has. given a theory the production, of these figures in the latter 
part of his paper, The rian of e present article is to describe some 
experiments having bearir theory of Short-cirétit figures: It 
is’ shown that fig resemt ‘produced ‘by Mollér made 
thermal ‘means. “Pieces of 'g lass With flat surfaces weré'tested 
the face was held for ‘1 br 2 seconds itt the pointed 


of an oxyhydrogen and then immediately quenched’ in 
ter! Ordinary ‘window’ glass ‘almost always’ flew in pieces under. this 


‘treatment the-behaviour of hard or optical glass was,different, After a 


moment, sometimes without quenching and. sometimes after, first, tapping 


the glassiwith a hard-object, ‘the surface split up, with,am-andible. crackle, 


fracture resembling»closely the: Moller. figures. It. is..concluded jas, a 
result of the microscopical examination of the surfaces, that the, production 


ef electrical, short-circuit; figures:.can -be explained, purely 


phenomenon arising. from the'sudden melting and:cooling of the, surface 


ombined with glass;to break with conchoidal fracture 
‘under shock; Tests on) bakelite showed different results for,.though, this 


‘naterialis glassy):it does not melt but: decomposes and, carbonises before 


Aiomic Heat of Silver at High A.M 


A. Hodler, (Zeits. phys. Chem. 310. = 
heat: of ‘silver: may:-be ‘represented by the equation) Cp 
10-744). (‘Since thertempetatires/at which nesults 
included ‘this equation ‘were :obtained for» their lower“ limit. the 
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and 6-00,:must’ be considered! satisfactory. “The 
©, ofthe: temperatre ‘(is °expressed approximatély: by! a 
‘Straight line ‘of the eqatition, as :the 
the “atomic heat of silver indteases to maximum: and 
‘éxplatiation of ‘this! béhaviour is suggested on! the 
Rendus,...179., pp. 160-161,,, July. 21, 1924.) — 
In ‘measuring the’ heat. produced. by different samples of radium, the author 
chasifound certain -izregularities in the deflection the, galv. 
GON swith! the thermoelectric couple; this was in general, for the 
‘samples.employed, about 40 cm., bit Once or month it dithinished 
by, 10,to. Lasagna ge The 5 d sample behaved like the first, the times of 
the minima The walls of the cellar in which the nts 
made showed no. signs of radio-activity. 


"2809, ‘Evidence of Association in'Carbon fromthe 

Reyes. (Am: Chem: Soe. 46. 158441502, 
24.)—It has been shown that the Andrewsé'tiata ‘for! ‘CO, can be 


The fraction. associated: enters, .at.,low . pressures: only, through the te 
+ y/2)where; is this fraction, . the derivative 
there results ion substitution in the alii thermodynamic equation fo 


where, 1 is for, v — of. thermodynamics 
‘Substitnt ing, in where Cyan represents TB 


foe @ffect, then; /in’a gas containing ‘a small fraction of 
$0 molecules, ‘consists of the ‘normal’ efféctdue to the deviation 
fron the ‘perfect gas laws for the single moleculat species; to which 
‘She thay’ diiployed? the equations’ above: in” order to! 
the ‘value’ of’ (the’ fraction dssociatedl) ‘from ‘recent ‘determinations ‘by 
1514 (1924)) of-the: Joule-Thomson ‘effect for carbon 

‘pressures “of about'an atmosphere. The values are found 
small, ‘corresponding ‘to double ‘molecule 500: at: and 

4 ink 20,000 at 127°C. It is emphasised that the deductions ‘are based 
the ption that. true exists at stage 


| 

2810) Notes: on the Kinetic Theory of Viscostty;Conduction and Diffusion. 

S\Chapthan’ ‘and Hainsworth: »(Phil. Mag. 48. pp.'593-607, Sept., 

of ‘viscosity and» thermal: conduction ‘inh poly- 
‘VOL. XXVII.—A —1924. G09 
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atomic gases’ [Abstract generalised with the:aid of A“nole- 
‘cular model which takes aceountiofithe varying distance of closestiapproach 
‘between “molecules ‘depending: on their! rélative speed’ of cimpact) ris 
assuméd thatthe radius of gyration; of molecule ‘is invariable, 
whilst’ the change in ‘the distance of) closest:approach ‘occurs ine thesregion 
‘beyond that’ in’ which*the mass! is:distributedi The ‘collision radius) a, 
-is“equated"to ewhere ‘o_is\a' constant ‘and: a variable; which maybe 
“a fanction of any invariant of a molecular encounter) oThe!ifollowing 
expressions are°then deduced ‘as: first approximations for the values of 
thermal conductivity; and» the: viscosity, polyatomiésgas, 
A= 8(RET jam) (T)/64K'o?, and» ‘iw which 
‘R denotes the gas constant 10716; Tis the absolutetempera- 
ture, the ‘molecular mass, whilst f,(T) and f,(T)p arevex- 
‘pressed as complicated integrals which, in general, are: functions of 
Values of’ the’ ratio! A/uCy, Cy denoting:the specific heat’ of ‘the gas:at'‘con- 
stant volume, and of the variation of viscosity with temperature, calculated 
-by means of these formule, are shown to agree more closely than has 
hitherto: beén the case with the’ observed: results ‘for various: diatomic: and 
polyatomic’ gases: The: definition ' of temperatute in the non-steady state. 
“of a polyatomic gas is discussed, and it is pointed out that the definition 
“used By’ Jeans GRT/2 isto ‘be preferréd'to that used by Pidduck 


NRT}: 2 =F), as former avoids the introduction of 4 Sidi! additional 


‘term, she fret: 0 the time rate of change of density in a small volume 
pau with the gas, in the usual expression, p = nRT, ‘for the hydrost tic 
form m for the coefficient of dit fusion to a 


| 2811; Statistical: Molecular Number. L. Nordheim. 
‘(Zeits. Physik 27. pp. 65-73; '1924.)+The author calculates the statis- 


tical entropy of a'compound’ system having regard+to the»possibility of 


vexchange*of molecules function of the entropies. of ‘the component 


systems ‘the analdgy to the law of‘ thermodynamic ‘entropy ‘is pointed 


‘out: The result obtained! is that if the-entropies are divided by the log 
of the exchangesnumber, ‘then the law of additivity is’ justias 
and theo Light -Hypothesis:\> Bose. 
ilk, 178+181, 1924))+-A :method«is given for the 
establishment of: Planck’s law by the. utilisation of: the: light :quantum 


_hypothesistin' combination with: mechanical data and which: is independent 
-0f-the ‘classicaltheory.: The‘phase space of a light»quantum:im relation 


‘to'a given) volume isdivided into‘ cells’? of magnituded*. <The numberof 


divisions'of* the: light quanta)of a‘particular radiation into these 


“ cells ’’ determines the entropy and: also ‘all the thermodynaniic charactér- 
dations of the radiation. The formula finally deduced is the equivalent 


 Planek’s law. «/A note, in conclusion, by Einstein suggests the use ‘of the 
‘method for the application of the quantum theory in the case of an ideal 
gas, and promises further remarks by him later on this aspect. S.G. B. 
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Coordination of -Ehermodynamical Water. 
A. Lartigue.;, (Comptes' Rendus, 179).pp. 30-83, a 
preceding paper {Abstract 2552.(1924)] Fresnel’s. method of representation 
has.been: utilised: in the development of certain thermodynamic relations. 
In: the»present; paper some of the thermal) characteristics of water are 
the latent heat-—and.the results comparedwith 
the values given by Regnault and by Henning, also 
2814. The» Rectifieation: of Ain (LaDy Goldsmith. 
(World Power; 2 pp. 29-37, July, and pp, 108112, Aug.,1924,)—The 
"paper gives a.clear elementary account of modern. methods. for the eo 
faction of air and the af 


néon, krypton,'and xenon. 
it ‘Tealso contains a number useful references £0 the literature, 


16.pp: 265+270, July, 1924:)-—A series of experiments were made to investi- 
gate the relationships between the velocity of softening, the degree of 
softness of aluminium, and the. effect of time and temperature upon: the 
degree of annealing. The tensile strength, elongation, and grain size were 
also. discussed, and, it was found that efinite conditions must be adhered 
for the best treatment of aluminium, 

eat, was found that one means of avoiding the critical temperature. for 
Lin growth: was to raise the temperature of the metal as rapidly as possible. 
good, heat conductivity of alumin the ig 
her, the Be ay of the charge 


the production. ‘of fine crystallisation, isn essary 
sheet when toquired: for further 


Coll: Sci:,,Mem.)7, pp. 107-124, March, 1924,)--A.. bundle of: iron wires, 
containing carbon, which were of definite cross-section, were packed in.a 
glass tube with Caron’s cement [composed.of (BaCQg,),,and carbon] and 
heated in an)electric. furnace to. various, temperatures ranging between 
800° C. and, 1000° C;.. that,;the degree. of, cementation 
depended on the temperature to which the.tube was. subjected, and also 
on the time period of heating. Size of cross-section of the iron wires also 
-hadia definite influence, and in this connection a factor fo which indicates 
the relative cementation ability or power ‘with:cross-section was deduced 
from the experimental results. A model was constructed to show: the 
connection: between the various factors involved—viz. temperature-time, 
cross-section;' percentage of carbon present-+from:.experimental obser- 
wations.: cementing powers of barium. ‘carbonate ‘and calcium 
@arbonate were compared. The paper contains: tables and.curves 
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2817. Nature and Artificial Production of Consonant Sounds. R. 
paper experiments were described, in, which the author’s English vowel 
sounds *were reproduced by means of double resonators tuned to: give 
the. two principal; audible resonances heard when. whispering or breathing 
the vowels in question [Abstraet: 1908; (1923)]... Jt was found:that various 
be. produced, by ,manipulating. these 
had. been done: previously by. others in the case.of,a single resonator. , 
gd This led, tothe construction. of, other plasticine, (and. rubber). | 
with. three (or four). resonators andin series or with combinations of series 
and parallel arrangement. On tuning, these;models..and suitably. 
lating. them. by. full, or, partial .closure. and,..release: many. ¢ 
are obtained. So that the conclusion seems justified that all the consonant 
sounds are as, essentially. musical; as; the yowels, ij¢.. that they. depend..on 
variations..of. resonance in the: vocal. cavity,.and should. be: capable. of 
being imitated, in the same way if 
sonants being. dealt with, and also.the guttural.r. (Northumbrian), the Scots 
and German: ch. (as in loch and Buch), and,the Welsh which. in described 
as an unvoiced /, with the addition, of.an.,aspirated resonance; 
Ans of the results abtained wo-mest the for 
m,.. This:was,found to.have the following resonances: (1) A: faint upper 
-_Tesonance, °2434 to..2579 per sec, ; :(2) an.oral resonance of 861 to. 1722, 
varying with, the upper resonance, of the. associated. vowel; (3). a nasal 
resonance. of to.1448, also varying, with, the associated. vowel ;..and 
semitones according. to elevation, of..the.chin.. 
In, the. analysis; of the, terminal resonances.of, Ale. and tld 
it is found, there is no general principle of resonant change characterising 
these two types of, consonant whenused. with different associated, vowels, 
except the greater rapidity of closure for #/d@ than for k/g.;. This absence of 
any general characteristic. resonant change is. held .to. indicate that,.in 
identifying these particular consonant sounds, also in identity 
ing all speech sounds, the ear is primarily concerned in recognising where 
and. how the:closure (or release): is:made in the vocal cavity, rathér than 
in identifying: the actualiresonant changes themselves. . This; conclusion 
is confirmed! by the observations:of:the author. and others: on the vowel 
sounds; from which: it appears that; in the case of voiced:-vowels sounded 
on.a succession of different larynx: notes, there ate no particular compo- 
nents common:to.the same vowel when sounded with different frequencies 
of larynx: ‘note.,, What: the ear hears, in each. case,.is. the general. effect 
on the larynx note of the resonant characteristics of the cavities through 
which: that larynx. note has ‘passed, which characteristics are due to) the 
relative volume and areas of orifices, producéd:by: the different attitudes 
of the tongue and lips. In other words, human speech appears) to be 
essentially a branch of human gesture, which the ear has learnt to identify 
—without the.aid of sight-——by means of its secondary effects in modifying 
the resonances produced by:the passage of air by. or through the gesticn- 
lating members, ofthe: vocal cavity.. ens toe E;-H.:B.. 
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THEORY, ‘ELECTROSTATICS; AND: ‘ATMOSPHERIC 


| ‘Capacity in Solids: (Comptes 
‘179. ‘pp. 155-158, July 21, 1924.)-The variation’ of ‘specific 

inductive capacity ‘in a Hertzian field throws light ‘upon the ‘movements 

in polatisation.’ “In air there is ‘no such! “vatiation ; ‘in! solids ‘there is. 

It appears that there are’ two phenomena ‘causing ‘specific: inductive 

capacity to distinguished (1) The movement of ‘particles (atoms, 

molecules; iors),“determined by the applied’ field, by elastic’ forces, or by 

thermal agitation; by the inertia of the particles and by viscous resistances ; 

and the movement of electrons ‘within each particle, producing’ or 

thodifying’ a state of polarisation. ‘The former; at a given température; is 

hampered by a high frequency, and under ‘a’ given ‘frequency’ it’ is ‘less 

‘well marked the lower the temperature. The latter is much less affected 

‘by the frequency and is practically’ ‘independent: of’ the temperature, 

and it is in any casé rélatively small. At very low temperatures or very 

high frequencies the latter alone remains ; at high temperatures the latter 
assumes high values. “The specific inductive capacity off, 


2819, On the Prien’ ‘of! the 
Particles. II. T. Sexi. (Zeits. Physik, 26. 6. pp:371-378,; 1924) 
The present paper ‘cofitains a ‘révised mode of ealewlation for the Derieux 
data [see Abstract 454 (1918)} compiled by the Ehrenhaft-Millikan method 
with ‘respect’ ‘to the fall period of ‘mercury ‘drops at different pressures. 
has afforded not only ‘a’ determination ‘of particle size free from 
objection, but\ also a constant ‘of the Stokes-Cunningham resistance law 
which deviates appreciably from’ that given by Millikan for meréury-air. 
Since’ this ‘necessitates deviations in the particle charges ‘from electronic 
values, Ehrenhaft’s conclusion appears ‘to be confirmed, viz: ‘that’ charges 
are stable upon: microscopic and “particles 
Electricity. and BE, Sabine: (Zeits,:f. 
Physik, 27: 5-6. 358+383, 1924.)+-The charge on ‘the bubbling of 
gases through liquid metal is independent:of the nature of the gas. «The 
only:function of the gas’ is to break up ‘the double layer always existing 
within. the surface‘of the liquid.and to’carry charges with it. With non» 
metallic liquids the bubbling gas carries’ off negative charges with pure 
mercury, positive, ‘positive ions being allowed:to escape with the gas and 
The sign: of the: escaping: charge is :reversed by: the 
addition of*traces of certain metals. to the “mercury, and ‘its: quantity 
greatly ‘increased: The noble metals (Sn, 
WeSimon;: (Nat) Acad. Sci.) Proc: 10. pp: 302+304;) July; "1924: 
rigorous quantitative theory of the influence: 
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ELECTRICITY: AND“MAGNETISM. 


_hever been given.|..Maxwell worked. out.a special case—that.of the! Kelvin 
; replenisher-—but, his solution i is. only an approximation, for he has assumed 
that. the carriers; give up, all. their charges to the inductors, and: further, 
has. neglected: the fact that. each, element..of.‘the miachine.is influenced 
by all the other elements. .The present; author. has, developed. mathe- 
matical treatment, which can. be applied to any static machine, and which 
subject to, the criticisms. mentioned above. ‘The method:-of. attack 
consists the. equations; for the charges on the elements of 
the machine in terms of the potentials, ‘the; coefficients, of capacity; and 
the coefficients of induction of the elements for each of these configurations 
of a complete cycle ip, which a change of, charge oceurs,on any of the ele- 
ments. To. these equations are added a number of others involving the 
charges only) and ‘wholly expressing conservation of quantity of electricity. 
Leakage’ is: neglected. (2); From this “basic *proup of equations all the 
charges:are eliminated, and a number of simultaneous equations obtained; 
each ofi which gives the potential of a particular element at, say, the begin- 
ning of'the.(#\+-b)st: cycle in terms of the potentials of a certam number 
of the elements at the beginning of the previows,’the cycle.” (3) From 
this second group of equations there”is deduced a number of ‘additional 
equations giving the potentials of thesame elements at the beginning of’ the 
(nw + 2)ynd, (m + 3)rd; up to the (m+ m)th cycle. (4) From the latter 
set, by elimination, a final set of equations is deduced, each of which 
involves only:the potentials of a single element over a'number'of succéssive 
and of. which is therefore ofthe form :. Vn + Aj Va 
amVn = 0; where hy, etci, ‘are certain “combinations ‘of 
thé: ‘capacity and ‘coefficients ‘of induction involvéd inthe 
basic: setof equations, and Vn + m is'the potential ofa certain'element 
at the beginning of ‘the (n+ of these equations 
expresses ‘the’ potential of a given element in the form of a ¥ecurrent 
178. pps:2246-2247,: June: 30, 1924.)—The flow,under ‘high pressure: of 
even concentrated salt solutions through:a capillary:tube produces between 
the ends of the tube an.e.m.f.: proportional ‘toi the pressure difference and 
solutions jsuch as those of copper sulphate, thepotential at the exit ofthe 
tube. is: higheri than at the entrance, whereas with others,such as those! of 
copper nitrate, 'the reverse is the case. ‘If the flow of the liquid is continued 
for some: days; the e.m dimmishes with: salts:of the former class and 
| Motion: of Perfect ‘Fluid. Exo ¥ (Phils Mag. 48: 
pp: 535-539, Sept.; made of the fact: thathe:stream:lines 
for flow past an obstacle ‘are ‘coincident. with: the: equipotentials: for' a con~ 
ductor: of ‘the. same: shape in an) electrostatic fidid:.' This coincidence «is 
canaffected small :conductivitye:: The 
model ‘tank fulb of: water; and contaiming two 
sheets of: aluminium :mount¢d on its: lonigér ‘sides: Alternating: current 
of audible frequency was supplied to the sheets, and two! electredes) 
‘VOL. XXVII.—A.— 1924, 
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movable and’ attached pantagraph ‘which allows ‘its 
position to ‘be recorded a sheet’ of ‘paper, ‘dip’ into water. These 
electrodes are connected''to a low-frequency’ amplifier: anda telephone. 
By moving the one electrode to’a succession’ of points for which the sound 
in the: telephone’ vanishes, ‘a series of points on ‘an ‘equipotential, 
stream line, is obtained. By: movinig ‘the ‘other ‘electrode ‘end: repeating 
the process the whole’ field is rapidly: mapped’ out: ' Comparison’ with the 
known results ‘for flow round a ‘flat plate showed’ the’ method is suffi- 
2824, Tension: Vapour. Is Strohhacker. (Zeits: 
Physik, .27,, 1, pp.; 83-88, .1924.)—An, experimental; arrangement. sis 
described in which the,spark track between ball!terminals is shielded 
from, disturbing influences, and by its means. the spark tension in pure 
unsaturated water-vapour.and in very dry air is,determined...In order 
thatthe phenomena may -be easily reproducible .it is) essential that‘ the 
electrode surfaces shall be absolutely free from, fat: The sicierclineenin 
The ba Chlorine, The Electron. Affinity 
of Halogen Molecules. -W. A. Noyes, Jr... (Am. Chem.:Soc., J. 46. 
pp. 1698-1606, July, 1924.)—In a recent article [see Abstract 1639 (1923)] 
it: was shown that. the potential necessary to maintain a luminous. dis- 
charge in bromine ‘is of the same: order as that mecessary in the case: of 
iodine, and that the potentials. for these two. electronegative gases are 
higher than in the case of electropositive gases suchas hydrogen. and 
mercury. It was suggested that this fact could be accounted for without 
assuming that the halogen molecules as such possessed an electron affinity. 
The halogen atoms have definite electron affinities which increase from 
iodine to-chlorine, In thé arc, however, the conditions:are very. far’from 
equilibrium and the concentrations of the monatomic halogen atoms are 
very difficult to, estimate. It. was pointed out that since the heat. of 
dissociation of bromine: is: higher than thati of iodine,' the concentration 
of the former as ‘monatomic gas might reasonably be expected to be lower 
than the concentration of monatomic iodine; a fact which would counter- 
balance, to a certain extent, its ‘larger electron affinity.‘ In:the' present 
paper a full account of experimental procedure is:given; and the apparatus 
used is illustrated diagrammatically.» It.is found that the: luminous dis- 
charge in chlorine usually disappears at some. multiple of :8-2-velts plus 
@ismall correction. It is shown by thermodynamic reasoning that 
the halogen molecules may take up electrons according to the reaction 
The:free-energy change: is. large negative;which 
probably. means that: the ¢lectrons must attain ionising speéd ‘in:a: shorter 
distance: than: the mean free path. Certain points'are obtained at: some 
multiple of the ionisation potential plus:4+0 volts.« ‘This corresponds to 
a'strong absorption band in chlorine, and:it is suggésted: that this, may).be 
oné resonance ‘potential of chlorine. The :telation of ‘the ionisation poten- 
tials ofiiodine; bromine:and: chlorine ‘to: one: anotheris' discussed. | It 1s 
suggested that the point at 8:2:volts im) cage of chlorine: corresponds to 
the formation ©) eew G. 
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Beginning of the. Glow: Discharge im -Hydrogen: and: 
experimerits of Reiche jece ‘Abstract §37:(1917)} on the appearances which 
precede the true glow discharge'are here repeated, the utmost: precaution. 
being taken to:avoid all traces of:fat vapour:::'The experimentalarrange+ 
ment is: described in detail, and)diagrams showing the complete artanges 
ment of-apparatus; the discharge vessel, the drying apparatus and the 
hydrogen ‘apparatus are given.) Experiments with aluminium electrodes’ 
in hydrogen are first. described,’ Curves are given which show (a):current+ 
tension! curves» in! Hj at’ pressure; electrodes nm) apart. 
(6) Current: begins. with ‘alteration of tension: of about '2 -volts:with Al 
eléctrodes in Hy at pressure. (c)»Current-kicks «Al electrodes 
Hi, ‘at:7>4mm, pressure): (d) Ab electrodes in) Hy at:7+ 4mm: pressure,: 
the beginning of the normal glow discharge.::: Experiments with aluminium 
electrodes*in air: are déalt with: next, and current:tension curves; with; Ab 
electrodes;'2) mm... apart; air’at pressure are given: Lastly, 
experiments are: described» using: electrodes) of ‘copper, ‘steel vand 
Current-tension are ' given: showing -results’ obtained ‘with ‘copper 
electrodes, 2mm.apart, in 6-8mm. pressure. A curve alsoshows the 
Current variations) withcopper electfodes in» H, at 6:8/mm, pressure; 
and other curves show:kicks' with very small currents when ‘using copper. 
electrodes in H, ‘An explanation:of the phenomena. 
described: is’ built up by assuming the existence 
of: Light Striated Discharge. Ry Secliger 
Okubo; (Phiys, Zeits: 25, July dis~ 
tribution: of of light emitted in a! striated positive ‘colamn: is: 
investigated by’ means: of spectrophotometric: records for individual limes 
in the’spectrum! «The: discharge tube used was 20:mm. in diameter and: 
35: cm.long; fitted! with a’ capillary near the anode. for admission of gas. 
The electrodes were of platinum, |The’ tube: isyfitted with a mercury 
pump and McLeod gauge, and in: prevess the presence of mercury. 
Vapour the leads:are cooled: in:liquid' air. The tube:is maintained in‘an 
oven at'350° ©. ‘for some time, ‘and and purified 
previous The usual method of measurements with a microphoto- 
meter is used. Curves are given forinvéstigations with helium, mercury, 
hydrogen}. nitrogen; and’ various mixtures, .The results:obtained: showed: 
that, besides repeating several ' previously! obtained: phenomena.and the 
confirmation “ofa law)‘on) series suecession «already found by Stark . 
[Abstract 637 (1917)), a new connection is given: between the distribution 
of the light emission in space and the excitement characteristics of the 
line: The*intensity curve ‘along ‘the ‘discharge exhibits shallow “waves 
for all lines'stimulated by slow electrons.im the emission, whilst also all 
lines Show deeper waves due to faster electrons: A-possible imterpretation 
of this’ connection between wave depth and the exciting function is given. 
by the: hypothesis that in the striated:column not.only the slow:electrons 
move-with ‘periodic change ‘of! velocity: current density, but» that 
besides this a current of faster electrons ‘flies. striation. 
a .obedisd adi: base ei oie us edt. 
012828 of Abnormal Low! Voltage» Arcs..:K..T; Compton — 
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in gases or vapours at. voltages 
as low ‘as their ionising. potetitials, or, in. cases where cumalative:iotiisation 
is: possible; :as low: asi‘theit radiating potentials, provided a hot:-kathode 
is used source of electrons: to stimulate. the are. Considetable:dis- 
cussion has arisen over cértain cases in ‘which arcs’ have been maintained — 
at still lower voltages [see Abstract 1684 (1922)}, since! such voltages 
the electrons: are: known: not’ to effect partial or 
molecules: with: which they collide... Recently: Laue; and) Meyer 
and; indepéndently, the present: writers, have: shown. that this may'’be 
accounted ‘for by the existence of:oscillations; the peak voltage of: which 
always exceeds the:lowest radiating potential of the gas.» Anéxperiméntal 
and theoretical study of these oscillations: has showh them to be in'the 
nature of current interruptions occasioned by the rise in currentiand. con- 
sequent drop in. voltage occurring: when. the ionisation is sufficient 
dreateia positive space charge around the filament.) :Theabove phenomenon: 
does not explain:all cases of abnormal low-voltage:arcs, however; forthe 
authors have; maintained ‘ares in helium, mereury-vapour and. argon; 
without oscillations, at voltages: well -below, the lowest critical voltages 
ithe: gases. Holst Oosterhuis: have reported steady: arcs) in: 
argon 3:5:volts and ‘eon at: volts, whereas: the lowest critical 
potentials of these gases are 16 «7 volts tively. To account. 
for-this thése authors have proposed a rather elal te theory of progressive: 
ionisation: The:following experiments, explain entirély these 
abnotmally low voltages simply on the basis of well-known phenomena. 
A short hot-filament kathode and a sheet nickel anode are placed about 
hegmivapart anda. 3<nm. length of mil wire projecting \from <a ‘glass 
stemis introduced ‘as an exploring electtotie;i bulb filled: withi pure: 
argon: at 2-mm. pressure. It isi found ‘that thé are can’ be maintained 
ab.aih applied voltage ‘of about 4 volts, without ostillations.’ Under these: 
conditions; however, the gas near the-filament is found ito be at a-potential 
ofsabout: 11-5 volts above that of the filament, and, there:is an ‘electric 
field: inthe direction: reverse ‘to the applied field throughout /most of the 
space between electrodes.» Furthermore, the..concentration of :ions, 
either positive or negative,is found! to;decrease from about 100 
peric:c:mear the: kathodle to about: 2! -—per'c.c: near the anode, The 
averdge kinetic energy of the electrons outside the region of: the kathode 
drop»is found to vary from ‘2 to 4 inequivalent volts. Analogous results 
arevfound: im: @:meétcury arc, operating at. about volts: Evidently 
theréis.always a: suffitient kathode drop:to:produce ionisation.) A fuller 
treatment of this problém and: tube /dis- 
Of Light Arc witha Kathode. 
Hi (Zeits. Physik, 26.2. pp.-95~104, 1924.)-+Investigators. who 
have: sought: to explain the behaviour; of;the are have-proclaimed that a 
white incandescent:kathode:is inevitable. Stark:and Cassuto lent.support 
to this: view when they failed: to establish an: arc light betweena fixed 
andde‘and a bras® kathode cooled by rotation». The: experiments recorded 
here show: that, ‘by’ utilising a highly polished: brass or: copper disc 1.cm: 
thickiand 16 cm. diameter, which is rotated at a small distance between 
the electrodes, an arc is established, and the kathode is apparently non- 
.arc .and\kathodée were, observed. through a, spectro- 
the ‘non -incandescenice For aipotential 
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of 280 t strength, vdltage, 
linear ‘velocity! of kathode electrode. separation 
distance. ‘diséussion of these tables anda note ‘on: experiments) -per-, 
forinéd ‘with vatious other metals'is appended. » The: ‘investigation® 
‘the great probability that the electrons inthe 


2830, vA. Simple Demonsix xper ‘iment of the 
the Velocity of Kathode-Rays.. F.K . (Phys. Zeits. pp p. 302- 
_June.15, 1924,.)—The method. deseribed is a modification of that to: 
Wiechert. A diagram illustrating. Eada is given, but the explanation 
is of difference betv ween. the Wiechert 


The Thermal Effect of Plate in the 
‘Discharge: Schottky -and« Issendorff. (Zeits. 4, 
Physik/'26.°2. pp. 86-94,:1924:)-+An examination is made of the current, 
passes’ between’ a mercury dischatge column surrounding, 
oylindfical metal électrode maintained: at’ definite! potentials. Reference. 
is made ‘to’ the ‘earlier views which have been: put forward..to. account for. 
the nature’ ‘ofthe ionising current iand to the work ‘of Langmuir on. space 
otentials [Abstract 618 (1924)).: The ‘positive current is stopped. by a. 
potential of 122 volts, attains” a’ ‘saturation’ value/ with about —1.volt 
and’ from ‘here to’ +600 volts: is approximately constant.. To ascertain 
the riature of the discharge a! determination is made.of the heat-imparted, 
to the surrounding electrode by the discharge when different potentials 
are applied.’ “With the arresting potential of 12+2 volts, the temperature, 
of the electrode is raised. by means of a surrounding heating coil until it 
is. .at the same degrée as that given by ionisation current at different 
potentials in the absence of the auxiliary heating current.’ ‘Over''a range 
of potentials from, —1 to —110 volts a linear relation is found’ ‘for ‘the 
expression |= EJ, where L is the heat effect in ‘watts, E thé 
potential, and J the ionisation current. From this formula and the heat 
ated,..J is calculated to have the approximately constant value ‘of 
Q1041 amp., while the measured jonisation current is 0-038 This 
result indicates, in accordance with Langmuir’ s calculation, ‘that’ beyon 
@, certain, potential the. whole of the remaining potential fall is sitynted 
in, the immediate, vicinity of the electrode, A consideration of’ the free 
paths of atoms and electrons indicates that the current is conveyed almost 
entirely by positive ions and only to a very small ‘extent by electrons. 
It-is eatifaated that the electronic current does not exceed 20 % ‘of the 
total., follows. that no appreciable photoelectric effect or ‘kathode- 
Tay, ¥ iation,. either primarily or secondarily by ionic bombardment, 
contributes. to the conductivity. In the form of apparatus used the na 
of. potential gradient is. visible as a.distinct dark space, The break in 
curves for; thermal and ionisation values at p.d. ’s between 15 and —1 Volt 
ig attributed. to, the energy change concerned in the absorption of ‘the 
electrons .in, the Ietal, This consideration the ‘view that’ the 
apparent potential in dicated by a Sounding électrode in’ céntact witha 
mercury arc is about 5 volts below the true ‘potential. This conclusion 
is also in agcardange with with the observation that the dark space indicating 
the zone of ionic potential gradient ‘disappears when the cylindrical elec- 
trode'is at a’potentiababout 5'volts higher than that of 
electrode [see Abettacts! 1648 and 1988 (1993)} 
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1010 SCIENCE ABSTRACTS); 


Ton. BY (Phil. Mag. 48. pp. 446-458, Sept, 1924,)--A 
cise survey is given of the controversy between the classical theory of. the, 
luster’ ion-’’ in’ gasedus ionisation phenomena-and., the.“ small ion.’ 
theory.’ The: development of the case is fully ‘treated, and finally a 
bination of the Thomson and Langevin equations is effected. which, fur-.. 
nishes a theory, of ionic behaviour which predicts the behaviour of gaseous — 

ions. under vatious conditions accuracy. “The ‘final 
formula thus reached is:— 


where: factor. of the constant depending.on. 
thé’ Avogadro number, the mass. of a’ hydrogen ‘atom and ‘a numerical 
coefficient’; derived by putting m where the mass, of.a 
complex cluster ‘ion and M the weight of a molecule, M = Mg p where p 
is the '‘iiass of an‘atom of hydrogen and M, is the molecular weight. rit ‘at 
“The “paper proceeds to deal: individually with the: various , factors 
involved, ‘and concludes with a table giving a comparison of 

and’ experittientally obtained values. It isnoted that the computed mobili 
ties are of ‘the right ‘order of magnitude, and donot differ widely from. 


constant," from the formula that except for the factor 


: there is is no quantity in ‘the mobility equation which permits’ a discussion 
on. the nature of the ion. The theories of Thomison and Langevin thus 
combined. are used to effectively refute thé “‘ cluster ion” theory and to 

e the law of force exerted by the ion on the majority of gas mole- 
cules... The. transformations practically ¢liminate- any’ factor 
involving a specific hypothesis of the nature of the ion from the equation; 


"9833. ‘On Soft Atomic Rays.” op: 26. 
285-290, 1924 )—Gossmann’s ‘recent work [sée Abstract 1535’ (1024)] 
has. shown that a large number of salts emit positive Charges at the relative 
temperature of about 450°. Saturation ‘appears: at low. voltages; 
.g..4or @ pressure of 5 mm, at about 2 volts. This denotes apparently 
the presence of soft positive rays, and the object of the present paper is 
> confirm this assumption. For this purpose é/m has been determined. 
enard’s method for photoelectrons. was employed, and experimental 
details a are described, The following substances were examined : cadmium, 
iodide, nitrate, and chloride, ziric chloride, copper iodide, ‘lead ‘bromide; 
odium nitrate, and calcium fluoride. A'table ‘of results is included, ‘show- 
ing, these salts to emit pos itive atomic rays which are easily deflected:!~'> 

ELECTR “PROPERTIES ‘AND, INSTRUMENTS. 
9834, of Metals: Simon Simon, (deits, f, Physik, 
27.8. ‘pp. 167-163,’ 1924.)“The alteration ‘im the electric .conductivity 
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of metals on: fusion and changes. of: pressure arid:temperature in: the! fused: 
state can be. explained: by changes.in. the vibration-frequency ofthe <atomy;! 
provided, ; that. the.constant: in: the» Griitieisen formula [Abstract 61273 
(1918)]..be made. proportional..to: thesfrequency, which -the «author! ‘had! 
previously..{Abstract 2144 (1924)}, deemed possible, ‘The: electrical 
ductivity; of, metals; is. a, function the: temperature in ‘solid: and ‘liquid: 
metals and a function of the volume: (changing ‘with pressure or'on fusion)! 
without more, than one, electric ‘constant which does. not vary from sub= 
stance to,.substance, but depends.-only.on:-the arrangement ‘of »the\ outer: 
K.,, Hgjendabl. (Phil. Mag. pp.» 349-360, Aug., 1924.)—The valency: 
electrons, in.ajmetal may ibe: imagined as moving in a quantised: zigzag: 
path. from.;one, atom. displacement ‘of: one: or more: 

atoms,,will,result in, the movement? being abruptly: 


changed,.and this will.correspond: tothe endsof a free pathon Drude’s' 


theorys, variation, of: free path: ina pure metal will be a function’ of 
the temperatuze.and will be of the.correct form. ‘The introduction of an’ 
atom. of, another, element. into the space: lattice will also'cause’an abrupt. 
deviation, and: .so,,will, reduce the :free::path, and: increase the resistance.. 
This..theory,.is. supported. by a table’ showing the rise in resistance im iron: 
containing,.equal »numbers' of. foreign atoms... This quantity’ is nearly 
constant); It is possible to calculate the velocity of the electron in such 
a structure, and this appears to be of ight order, 

A836, ‘Tnosstigations of the Electrical. Containing 
Letallic, Vapours with Introduction. of; Field Measurements Free. from. 


being certain, measurements..by Warburg, 
[see Abstract 1067,(1907)}. . The valid:con 
LE¢ lished. for the ,evaluation .of:the/‘electrical, conductivity; of 
nes. ‘contai ‘metallic. vapours,, electrode effects. being , eliminated. 
These are, contained, are as follows ; The; current which 
enters.,the flame .by electrode,,must..leave: via the other. electrode 
Joss, moreover the current-density must be equal, over the entire. 
length of the circuit. A place must therefore be present where equality. 
exists between positive and negative, carriers; t.¢. neutrality ofthe flame 
asa, whole... The presence. of such. a place is indicated by a field minimum. 
Part, II .considers .the.. testing .of , various; forms, of. electrode. installation — 
fulfilment. of the.above. conditions, and it, is shown that those; in 
which, the. burner, evolves foreign: body. (upright, plate: and. cylinder 
electrodes. with horizontal plane); afford no suitable field 
elationships (failure of the minimum):and exhibit dependence of tiled 
sity distribution, upon, voltage,..,Part, JIL describes ana 
free from, objection, with. respect:to; field. distribution,, which is afforded 
by the.orifice plane constituting one electrode.and installed with’a suitably. 
horizontal, electrode,:.,. Exact ,determination of, the current, 
ity in. the electrode plane. is rendered -by,means of a guard. ring, ; This, 
electrode. is. cooled, by, a suitable device, anduit,is. established that; only 
the flame, volume produced) for the conduction of, electricity, 
Sources,of error for small fields, Part. IV, investigated, 
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and tliminated.) ‘The resilts of the conductivity ‘measurements ate’ as 
follows The conductivity of the alkali metal frames is proportional 
to the square root of the metallic concentration.‘ Previous workers have 
found: such:a relationship, but as’ mentioned at the outset their methods 
are not \free from! objection and the present investigation’ now affords 
a-validl proof,’ Also the conductivity of alkali metal flames (b) is propor- 
tional: to: the square:rodt of ‘the atomic weight of the metals (¢) is inde- 
pendent of the simultaneous presence of ‘the ‘vapour of another metal; 
and(d) @xhibits»strong temperature influence. From ‘these results’ the 
following conclusions are drawn: (a) The electronic production in’ 
containing metallic vapours is proportional to the metallic content and 
ensues by impact of the metallic atoms with the flame molecules.“ “Inter- 
action: betwéen thé‘metallic atoms could not be established ; not’ 
ing Andrade's conclusionsas to metallic: activity, The ‘emissivity 
constant of the alkali metals is proportional to the atomic weight, ‘a result 
in’ agreement: with earlier conclusions of ‘Lenard: (c) It is ‘shown ‘that 
fromthe investigations of Ebert, Andrade, and ‘Wilckens‘on the obliquity 
ofthe vapour bands in the electric field no objections can be raised against 
the iconclusions* now’ drawn. (d) The temperature dependence of the 
conductivity:renders the Marx photoelectric hypothesis very improbable, 
although this gives the same concentration and atomic weight dependence 
the conductivity as now established. The very 

2837. A Remarkable of the Positive of the 
Av Tufluence’ of External Sheaths. L.. Dunoyer and P. Tot 
(Comptes ‘Rendus, 179. pp. 148-151, July ‘21, 1924.)—The phenomen 
described is essentially a: property of the ‘positive of ‘mercury arcs 
fed by an alternating current. If around a part of the tube'in which the 
positive Column ‘of ‘this intermittent are is produced a metallic sheath 
a and if there is set up an alternating tension of the same frequéncy 
that between anode and kathode, but of any phase chosen arbitrarily 

with’ respect ‘to the latter, the following phenomena are then observed: 
Suppose first that the sheath is in the neighbourhood’ of the anode. 
the tension’ sheath-kathode is in accord rephase with the tension between 
ariode and kathodé, the sheath provokes the — of the arc, even when 
the pressure of the’ mercury vapour is too feeble r the arc to play spon- 
tatieously between anode and kathode without the sheath (positive effect). 
If the terision sheath-kathode is in opposition phase with that of anode- 
_ kethede; the sheath provokes the extinction ofthe’ arc (negative effect), 
If the phase of ‘the sheath-kathode tension shows a delay on the phase of 
the ‘anode-kathode tension, gradually increasing from the neighbourhood 
of 0 to about 7, the ‘mean current which passes in the arc di 
gradually from its maximum’ value to zero. “If the phase of the ten- 
sion ‘shéath-kathode ‘shows an advance ‘upon’ the ‘phase of anode- 
kathode tension which gradually increases from 0 to #, the mean 
cuifrent ‘whieh’ passes in the are’ remains ‘constantly equal to its max. 
valué; "When ''the ‘sheath is in the neighbourhood’ the kathode, ‘the 
circumstances of the production of the positive and’ negative effects are 
inverted! © Effects produced by replacing the metallic sheath by. the hand 
aré! described. ‘Condition® ‘aré-also-described ‘ih Wwhich tht bulb’ acts "as 
a‘ relay of extreme’ sensibility and 
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2838, Tnvestigation Nickel: Alloysco Rohm. 
its, £,-Metallkunde; 16; pp..297-300, Aug.,: 1924:)—+The: objectcof -this 
vestigation. was. to obtain thermocouple suitable ‘for commercial | use 
up to. temperatures in the: neighbourhood, of 1200°.C.-.The materialafor 
sucha, couple -should be cheap»:durable, and ‘the .thermoelectricforce 
should, be reasonably, high so as. to avoidmeasuring instruments of great 
sensitivity, With this object in-view; investigation ‘of the variation 
of the thermoelectric force; of the. metals.Ni, Co, Al, Mg, Gu, 
Ag, Mo, and W.with Pt as the other-element.of the couple was first tatried 
out over,-the) range The ‘results represented: graphically 
employ as base for an alloy, Measure- | ted 
ments were then made of the thermo-. | ao he 


10.%,.08 Cu, Co,,.Fe, Fe, .W, Cr, Mo, 
cally. From these,.; GUEVES,, it. yas. 

witb. Ni-Al..or .Ni-Cu or, Ni-Fe might | 
be.. used. for, .tanges. beyond, ;,500°... 


or. Ni-W, with, either pure. Ni orNi-Al or N 
would,he suitable. .Va is excluded.ouyaccount of the, technical, difficulty 


of obtaining .it.sufficiently. pure, and..Ni-Al alloys with more, than Al 


are, difficult. to,..prepare... Then follows.an, investigation ofthe. electro- 
motive; force. of,couples formed of) Ni with, 4, 8,;.10 oF, parts, 
Cry 10,7 12);,16 or 20, parts.of, Mo..or W,,and, 10, 50. .or 
70, parts. by, weight, of Cu. against, pure.,Pt;,,From, the curves,. 
ordinating., these. data it.is,inferred;. that, suitable: couples .would be 
Ni-Mo.(16.% Mo), against. Ni-Cu.(Cu, 50.%). No. Lan. figure, Oxidation, 
howeyery, sets in rapidly. beyond. 800° C. represents. Ni-Cr (975. 
Cr), against Ni. ..No. III (full line) ;is the usual, Pt, 
broken, line two Ni-Cr alloys,.giving almost, 


ALTERNATING, CURRENTS, AND MAGNETISM. 


9839. Materials, of High Initiah Rarme- 
lity,:,.P. Cioffi. ; (Optical: Soc..of America, J. and Rev, Seis 


july, . 1924,)—Description of: circuits and, apparatus: 


for, tes ial such, as permalloy., The specimen. in, the-form,of 
long. fape-is-hnng anside.«. long vertical ube. eamying 
magnetising coils wound side by ‘side....A search coil at, the, 
connected to a ballistic galvanometer. The: gat eter is, 

by. reversing known currents in the primary of an iron-free aie 
inductance the secondary of which is in the galvanometer circuit. 
The ‘current in one of the “magnetising coils may be varied 
suddenly between any two values, positive or negative, by the 
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rheostats' land “switches ; and” ‘by switching: current the 
idle ‘battery (eonnected to the inductatice) “nto the’ other: magnetising 
coil, third current -valueiis obtained: In determining h 
two. ‘current values. are'fixed at‘ the ends of the’ loop,’ the’ third | 
varied: to-cover ‘the intervening uséfulnéss “of the 
further extended connecting one magnetising coil vactrum' 
oscillator <citcuit “for a.c.: measurements; A mormal maghetising curve 
and hysteresis loop até given for permalloy tape'‘containing '78*5 Ni and 
tape is saturated ‘ina field about’! gauss, the indtiction 
being ‘about! $000. the loop, Byam. is about 6600 and’ H; about 0 “05. 
_ Weights can be applied to test the effect of tension on magrietisation, ais 
it had) been found that local strains in greatly: ‘altered! the 
erties of the coils, 
2840. Ferromagnetic. Weal Fields. 
Jordan. (Elek, Nachrichtentechn. pp. 7-29, 1924.)—The paper ‘is 
inotwo-parts: In the first part, distinction is made between’ hysterésis 
and after-effect, the latter being understodd ‘to include ‘processes contin 
Wiechert’s theory (1893). ‘It is assumied'that the dpplicati 
of small forces, pure after-effect, in ‘the sense'of the theory, dlone eata, 
but that with increased forces hysteresis-also' In the second 
part; with;these assumptions, ‘the’laws of férromagnetism are mathe- 
matically established, and the impedance of ritig’ magnet is’ ‘determined 
in of the frequency and of the amplitude’ of the current’ flo’ 
ough the-coil;: The increase of permeability ‘with cutrent is of straight- 
line form, the iron losses are’ expressed in of ‘the’ loss 
resistance 7; loss measure 7/1 ‘or loss angle ~The 
tion included ‘a modified ‘Wheatstoné’ bridge in’ which the ‘Fing 
magnet is balaticed against a resistance anid ‘inductance ‘iin ‘series.” “After 
ba. g for contifiuous current, the variable’ arm fequires’ an ‘addi- 
‘tional ‘tesistance + ‘when a.c. is ‘applied to thie ‘bridge, on account of the 
iron losses in the ‘ring: Losses due toeddy currents, hysteresis, and 
after-effect are separately expressed,’ in’ terms “of ‘constants for’ ‘ach. 
According to Rayleigh,‘ a genetal relation ‘should exist® between the. 
of petmeability and the’ hysteresis lossés, Some experimental 
results ‘aré’ given ‘which show the réquired’ straight-line’ incrédse’ Ot 
hysteresis loss with field strength, and also its relation to the increase ‘of 
ermeability: The aifter-effect losses in'steel wire’ arid ‘in cote of 


2841) ‘Clinical X-Ray Balance Radiometer) Hy Clark 
of Radiology, ‘20. pp. 118-123); Disc., July, 19k) THe 

‘the ‘principle of Rutherford and Chadwick's y-ray ‘balance “(used 
in’ “comiparing quantities of radium with standards) to‘ the’ theasurement 
Of K-rays/ "A shadow of the gold leaf of'an eléctroscope is ‘projected ‘oh 
a@ stale which can be observed distance: ‘The 
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“CHEMICAL PHYSICS'AND ‘ELECTRO-CHEMISTRY, 1015 


178. 2083-2085, 16, author plates sinaill 


“and” ‘towards® ‘the negative” pole’ ‘lose 


thicktiess ‘increases to 0-5 ‘mm’, “the” velocity to and 


constarit’ greater: (up to” 1-6 mm). Along’ the 
Wall ‘the ‘The Velocity measured is the difference between 


‘kataphoretic™ migration, ‘and “according to 

Imholtz and Hiickel the velocity 6f ‘particle relative +8" the liquia 

“cae ends that of the velocity. which the particle would have along 
wall of ‘the? ‘Same substance as the’ ‘particle. ‘velocity 

its ‘Sense may be’ reversed ‘when an electrolyte is added 

nsion the “kation of which is’ absorbed’ by “particles.” “At 


tration of the electrolyte the adsorption is very rapid’; the fate ‘diminishes 


as the concentration increases. Using crystal violet as the ‘eectrolyte 


observed velocities Of 45°64 +'320, and 


per ‘second with’! con¢enitrations of” ‘1/200, 000,’ 


1/0, 000, 1/10,000, and 1/2000 per litre. Similar exper 
were made ‘with colloidal selenitim and other'colloids. 


int 
2843. The Adsorption of Polonium by Colloids. J. H. Se 
(Comptes pp. 1612163; July: 22)°1924:)++The colldid was 


precipitated by méans' of electrolytes, afid' the: precipitate ‘filtered with 
filter’ ‘Paper’ with very fine pores, such as’ that used ‘for barium/ sulphate. 
‘The ‘amoiint’ of: polonium separated’ with the precipitate, as compared 


with ‘that left in the liquid, depends*on' the time; A, during which. the 
polonium remains in contact with the colloid before “précipitation, ‘and 


‘the’timé; B, during which the precipitate is allowed to settle béfore 
filtration.” Making B' as ‘short’ a8’ possible, the percentage of polonium 
‘Garried down" with ‘the’ precipitate iricreases during 'the first’ minutés/of 
A, and’reaches a maximum in 20 or 30 minutes’; it is’supposed ‘that this 
due to diffusibn ‘of polonium into the interior’ of the cdlloidal particles. 
Tf as’short as possible; not ‘tore ‘than minute, ‘the ‘percentage/in 
‘précipitate’imereases with B; and’ réathes a'maximum which; within 
» the limits of experimental accuracy, is the ‘same’ as:'the ‘previousone: 
the’ olloid!is first precipitated: and the’ polonium is’ added. afterwards, 
the adsorbed’ polonium increases rapidly, and after half'an hour’the same 


jum is‘reachéd as before. “Very'small quantities of colloidal silver 


te the whole of: the 


gas atoms) or ‘molecules of a 
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the surface of a solid, they are in no way reflected but condense, and 
after a certain time they The development 
of this idea, leads ollo jtime, uring which an 
oscillation (at, right angles to past the, position of equilibrium, 
Ug is the. work of release, and. T, the absolute. temperature, Let v ’ 
number, of, atoms impinging per second and m the, number of atoms 
adsorbed ;..then #/r.will be the number of atoms evaporating per second ; 
and. if too.great.we have njr and m remains constant. I 
the affinity. of the adsorbed, atoms for one another be greater than for 
the, particles of, the adsorbing substance, then when or 
precipitation of the atoms takes place, principally in the form of doublets, 
later. of . higher., complexes... T, corresponds, to. Knudsen’s. critical 
reflection-temperature.”, If the affinity of the adsorbed atoms for one 
another be less than for the particles of the adsorbing substance, then, 
at temperatures, not too. high, a compact monomolecular layer is formed 
onthe surface. In the same way it is possible to, treat sublimation of 
solids and particularly. their. dissociation, be as.a 


‘Gunnayya.. ARoy. Socs Proc.. 106. pp. 51-54, July 1, 1924. }—Channelled 
absorption ;spectra. have been obtained on. both sides of. the first line of 
the principal series, Sne sorption 
each side.of the mainline... .. 

ys Thelithium was heated up to.as high as 1200° C. in a glazed porcelain 
tubejabout, 50, cm, long and.1inch in. diameter, under reduced pressure. 
The,,width of the lithium red line at the maximum temperature peed | 
was about 75 A... ihe, -wave-lengths of prominent e 
been tabulated. 

H.Gieseler and W.-Grotrian, pp, 342-366, 
1924.)--Absorption, lines. of these elements been recorded using a 
furnace of ‘King’s type. By. making. use of..the regularities already 
‘nto a series scheme: 

the is the... level in, ‘the system. ot 
quartets, The normal state is given by the.term, Fi therefore.con- 
eluded that: the last-bound jn. an of — 

titanium’ the greatest the. F level of the 
triplet system. normal state of, the atom jis.given by the F, term. 
quantum. number 4; « 

seandium, the lowest. level ‘doublet, system. 
with @ separation .of 168-5. Theauthors believe, this tobe: a 
opposition .to Catalan,;,who writes .of it asa. P-term,. 
definite conclusion .is,.not yet. possible on agcoynt of lack of Zeeman- 
effect data. 


2847. Adsorption ‘from Ges alt. Ligquid-gas Interface. 
Part: Iredale, (Phil: Mag: 48. pp. 177-198, ‘July. 1924:)+—In: a 
VOL. XXVII.—a.—1924, Ta 
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_ Up; some. discrepancies in the liter 


th at” ‘definite 


previoun piper the author a 
symmetry surface-tension; method of;-determining, 
adsorption, of some. organic, vapours mercury; The, vapour, dealt 


vapours, of. water, an benzene: similar. 
the. sui decre; press 
Aut, that, wh vapour, is. saturated, variable tesult 
In, extreme cases, where the. 
the, mercury, surface, the ce, ténsion® to very. low 
onding to. that “the ‘meréury-watet intérfate. The 
3. of [ "ithe. surface. excess 0 of: adsorbed vapour) from. the Gibbs 
equation. I" =m pdolde, at the satu ion-point, were found 0. be, 
water; 1-8. .1078, and for benzene. 10-8 gram, per sq. cm. bein 
somewhat less than, that, required for a. monomolecular film, 
ments have, also been. ci the author in. an. attempt 
e dealing with the measurem 
of the surface tension of mercury in a vacuum, It appears possible tha 
the adsorption \of water-vapour’ fromthe glass of the .appasatus is. 
responsible for the-anomalies that have! been observed. -, This, matter és 
(Phil! Mag. "48! is be 
originated bytlectrostatic forces, and expression is derived cormetting 
adsorption” dapacity the dielectric éonstant of the absorbed gas 
Which’ téteives tt froin éxpe hental data: The heat’ adsorption 
4s defined a5 the’ ifference 1 between thé external: energy Of thé adsofption 
eld of the adsorbent in'a vacuum and inthe’ given gas," an éxpres 
‘to ‘the "heat absérption’ andthe diélécttic ‘constant’ of the ‘gas 
in which is confirmed’ by 


log the attraction ‘constant of; van Waals 
2849. A Correspondence Principle: for Absorption: id. Hy vam, Vleck. 
(Optical Soc. of: America, and Rey. Sci; Insts pp. 2780,, july, 1924.) 
basis for the correspondence. principle for intensities: so successfully 
developed.and-applied by: Bohr; ;Kramers, and,.others is briefly described, 
it being»pointed out that, the.considerations employed: relate’ primarily, te 
emission in the absence of.a radiation;field, while no, attempt.is ordinarily 
thoroughly ‘to” reconcile: the::quantum theory: terms: land 
With” the” classical “‘mechatiism Of absorption "The now 
computation’ on the basis of “Classical medhari¢s ‘of the’ fate 
of energy by’ art ‘arbitrary multiple ‘periodic Srbit 
field” of radiation. “This ‘for a’ linear oscillator’ 6r ‘rotator’ tedtites to the 
values ‘detived: ‘by Planck and Fokker,’ but proves to" be quite’ different 


for the ‘Byerage Fate’ of energy gy 
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» evaluated for an orbit Having’ ithe andshape as the 

Station ary state 7. As suggested in part tothe ‘author by Breit;"the 

Soltrtion! for this difficulty is' that the classical absorption must be 
ared, not with ‘the true rate of absorption’in the quantum theory/'but 


with he terms the differential rate: ‘of ‘absorption, viz. 
hv Bip(vs).. The states y, s, and ¢ are ‘chosen that if the quantum 
numbers of the state s be denotéd by m,, mq, 3, then ‘those for the state 
are my +7, + + while ‘those: for the “state must ‘be 
Ty Ne — Ty, My — T3- and Va are in but 
approach. each. asymptotically at long ‘waveé-lengths, 7.¢. stattin 
| ‘with a given orbit of very large quantum numbers there is in ‘peciette 
terminology both a positive and a negative Einswahlung’' of néarly 
the same frequency, and it is the difference of the two which is tot 
comtpared to the classical absorption.” This is termed the correspondence 
principle for absorption. ‘The causes for the connection are 


2850: The Use’ ofthe Films. 

Palmer... (Roy. Soc:; Proc) 106. July: 1924;)- 
“Zoe the former widespread use of the*coherer or! loose: 
contact detector of electric waves, and the numerous researches on its 
mode oftaction, no systematic investigation, appears. to have been:under- 
taken! to-ascertain the effect on the detector of the ; gas surrounding the 
contact... Branly and others suggested that the cohering effect under 
_electric.stress. across. the contact. might be.due.to the. dispersion. of.a 
Be: conducting film originally lying . between ‘the metal surfaces at 
the point of contact. This hypothesis appears confirmed by the. present 
- author’s results, which indicate not only a highly specific effect. for each 
--gas,_but, an effect in agreement with the known phenomena of adsorption 
of gases at solid surfaces. , The theory, of Eccles, founded upon ‘the 
thermoelectric properties of the metals in contact, and depending upon 
‘temperature changes at the point of contact, seems to be untenable 
swhettiit is found that cohering* action can: certainly occur with a) fre- 
“quency, of 10° times a second [see Abstract 1322 (1920)]. ‘Contacts have » 
‘now been investigated between fine tungsten filaments taken from an 
old lamp, platinum filaments, and carbon-tungsten surfaces. The former 
mhaterials véry suitable; since its sutface’can be cleaned by heatitig to 
a‘ high temperature; “while it ‘must have ‘been’ exceptionally well! glowed- 
out: °Guthe’and‘ Trowbridge ‘indicated that whatever the mechanism of 
coherence loose-contact ‘under ‘electric ‘stress maybe; metallic ‘con- 
tact ‘ensues after’ it°has taken place. The author has ‘found thatthe 
cohered ‘junction’ would carry a current few milliampéres: with: very 
little resistance: for an::indefinite time;) until the: film condensed. gas 
was again allowed to intrude by tapping the apparatus and so causing : 
the filaments. to, separate. momentarily, This is proof that the curren 
obtainable after. cohering is not. due, to, ionisation, and in no case dic 
the: voltage. impressed across the. contact. attain the known ionisation 
potentials of the gases,used.. Full apparatus and procedure details with 
Mata. are included, the gases used. being, nitrogen, oxygen, carbon mon- 
oxide, n nitrous oxide, nitric oxide, ammonia, ethylene, sulphur | dioxide, 
water, carbon dioxide, ethane, and acetylene. From the critical voltage 

juired ‘to ‘remove the film and bring ‘about metallic contact, the 
of.desérption of the gas film is calculated, although assumptions have to 
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glowing’; (2) distinction | 


gested that this now indirect, ‘has two 


finely vided "materials (1) ‘Product 
stween 


t of solution pe true 
‘heat’ of adsérption;’ since "gasés "dissolved in the ddsorbent tan play no 


part in increasing’ ‘the | electric ‘resistancé” at” the contact!’ The ‘latent 


~heat/of evaporation of thé gas filni’as calculated general of the ‘same 
‘order magnitude as the latent heat’of evaporation of*the liquefied 
gas at its béiling-point, and it‘is therefore tempting’ to tegard” adsorption 


as’ brought about by’ agencies: similar in ‘nature to’ those operating in 
ordinary’ liquefaction, There’ would then arise the difficulty of account- 
dng first for‘a’simple process ‘of condensation that occurs ‘at’ temperatures 
above ‘the ‘boiling-point of the gas;'and’ even in' some cases above 
the critical: tempetature ; and secondly, ‘for the fact that some gases—- 
@g. nitrogen, carbon dioxide and nitrous oxide—are desorbed from 
stén, with practically zerolatent heat, in spite‘of the fact that 


of: these gases ‘have high ‘critical temperatures.” “If the adsorption were 


chemical “in nature, ‘the inactive’ gases; nitrogen, carbon dioxide, and 
_ nitrous oxide’should be held very loosely to the adsorbing surface.’ The 
-wery ‘large’ values' ofthe’ heats‘ of’ desorption of aged ‘films of oxygen, 
catbon’ monoxide, and‘ water on’ tungsten aré’ comparable with' the heat 
liberated:‘in vigorous® chemical ‘action’ which’ would: be’ expected 
chemical basis;: In’ some tases it séenis ‘that ‘close contact with the 


metal is' able in’a short time ‘to’open ‘out the electric parts of the adhering 
‘molecules; and forma more firmly attached film! The values of the heat 


of désorption of hydrogen; nitric oxide; and sulphur ‘dioxide are practi- 
‘cally the:same for ‘tungsten and platinum surfaces, although the latter 
cannot open up carbon monoxide or oxygen in the same way as’ the more 


electropositive:' tungsten. It “is suggested! that the known ‘sorption of 

2858. Electrolytic: Gorrosion ih Water Gasiholder, ‘Rhodes 

and Engin: Chem: 16. 575; June, 


-1924.)-The-attention of the authors was’called' recently to the: following 


instance of electrolytic: corrosion, which’ interesting and: rather 


unusual, for the: electrolysis was brought:about by having a single piece 
of metal-in:contact: with two solutions of different oxidising power'rather 


than by ‘having two different metals:in ‘contact ‘with each other and 
with a single solution. In the outer tank of a gas-holder severe corrosion 
throughout a: horizontal: zone: extending from about ‘4 in. to 


developed: 

about’? ftitbelow the level of the sealing:water. “Throughout this entire 
zone the, steel badly attackel, and “many~holes, some of them’'as 
darge: as! 0- ino diameter;owere eaten through: the plates.:: There 


‘was no evidence ‘of attack at or just: below’ the level of the sealing water 
nor in the:lower:part of:the tank: ‘The particular’ holder im’ which’ this 
corrosion occurred) was: relief :gas-lolder whith received:raw gas directly 
from. the:water-gas:machines; »At' the same plant another holder, which 
gas, showed no evidence of localiséd attack: It appeared very: probable 
therefore that the corrosion was due either-directly or indirectly to the 
presence:of some impurity (possibly hydrogen sulphide) in ‘the raw’ gas. 


Samples: ofthe’ sealing water’ from near ‘the surface and from about 
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20; ft;, below »the “were sesuite 
Sulphur in water from per 
water front’ ft. ‘per: 
That the corre on. was not. due. by 
dissolved: i in, the water. is indicated; by. the fact, that the: attack 
was more severe below the water level than.at the:surface.of the water 
where. the, concentration..of dissolved oxygen was greatest..: That ‘the 
corrosion due, to the simple chemical. action of ‘the dissolved 
hydrogen. sulphide on the iron is shown. by: the-fact: that the attack’ was 
confined to 9 narrow zone near the top of the holder, although the water 
near the bottom of the holder was in more. direct contact. with the gas 
and should contain.a higher concentration of. dissolved: hydrogen sulphide. 
The observed facts may be explained by the. assumption. that. the corro- 
sion was jelectrolytic in character, the) required: difference of . potential 
for, the electrolysis being produced; by .an,oxidation-reduction cell, The 
water, at the|top.of the holder-contained: some: dissolved.oxygen;' and 
the iron: shell in.contact.with this. oxidising solution formed the kathode. 
The water at some, distance below.the surface contained, dissolved: hydro- 
gen. sulphide. and |possibly other active reducing substances, so that the 
iron shell.in.contact. with, this reducing solution formed. the anode. «The 
electrolysis, therefore would be. confined ‘to the‘ region near,the.zone in 
which the transition fromthe oxidising solution:to the reducing solution 
took, place; and ,most.of the. corrosion; would:occur (immediately below 
this transition zone. This. electrolytic: explains: the 
fact .that..the corrosion is confined:.to 4:narrow. band somewhat; below 
the water level, The theory alee: — for: the. ange iton 
established by the metal in. contact, with. ‘the upper and’ lower layers: of 
water in the holder, a cell was constructed in which one element was an 
arom Wire ‘in contact: with a portion of the sealing water ‘taken frons the 
Jewer part of the holder, while the: other: elementi:was similar ‘wire:in 
eontact: with somie::of the: water from. the :surface:' The electromotive 
ferce: of :measured by. a potentiometer; was 0-02 volt;:the 
wite in«the water ftom the. top ofthe holder being the kathode. The 
wife. reducing solution |.was: very: while 
2852. Tension of Colloidal’ Solutions.and: Dimensions'of Certain 
Organic: Molecules: P. La) du. (Phils: Mag.) 48. opp. 264+277, 
means-of ani appagatus depending.on ‘the. pull 
Ting, investigations: have been made.on >the. spontaneous: fall sin the 
sunface tension ofall ‘Ehis fall inereases: with - the 
dilution! and exhibits«a maximum given concentration)’ usually 
10-4, For colloids such»as blood:»serumand albumen, 
which have not: been regarded as. having.a powerfuliaction onthe ‘surface 
tension, of water; the. fall-mayamount to:20:dynes. cm. »At high 
veyThe surface tension of these: the. liquids 
are stirred, The existence of an, accurate:criterion existence ofa 
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does: not always: coincide with the maxitium fall.\, ‘With pure soluble 
substances, suchas albumens, ete:, it gives the Jength ‘ofthe «molecule; 
and when the molecular weight is: known, the: cross-section: of the:mole- 
cule can be calculated: The Jerigth of the! molecule of sodium: oleate is 
found»: to! be: 12+8)x° 10-8: its:width'6-8 x 1078 
the: length 107% for serum albumen 1074 Jem. 
ino Phe crystallisation of ‘chloride: or: ‘salt! Solution >is 
affected: by »the presence of even» one-millionth part of most: colloids; 
which prevents the formation of largeitrystals onthe bottom of a watch 
glass containing the solution, and: ions. are adsorbed! on 
the colloidal micelle ‘and carried: up to the surface layer, and, as. evapora: 
tion: proceeds; the colloidal particles with their adsorbed sodium chloride 
are deposited on the glass in concentric beaches ; with certain concentra: 
the colloids, periodic; concentricirings are:formed: 
Evaporation of serum ‘solutions in watch-glasses 4 dilution 
of than ‘at-any other concentration, this: being regarded as the:result 
of the’ formation‘ of monomolecular, oriented layer! When sodium 
oleate or’ any surface-active colloid’is added’ te a more inert colloidal 
solution, such as*one' of pure serum, ‘the surface. tension: falls: in: value 
considerably, then mascameg: rises, and may reach its initial value in 
192853) Phe Theory: Potential 
Fiocculation of Colloids: Investigations on Colloidal Chromic Hydroxide. 
N. ‘Bjerrum.  (Zeits: ‘phys: Chem: ‘110 ppr 656-684; con< 
ioe tign of earlier work on basic chromium compounds, an inv tion 
‘of the properties of colloidal “hydroxide, which pre- 
by. ‘acting on chromic nitrate’ with dilute’ sodium hydroxide 
dighybing the oxide by means of a collodion f embrane. “The oxide thus 
produced is of great stability, and’ can ‘be kept ‘in’ contact with dilute 
acid solutions for a year without essential’ change of ‘its properties, 
easurements ‘Of osmotic pressure aré made of aaipien of this hydroxide 
ih collodion’ cell at varioys concentrations ‘atid in 


presetice of ‘different electrolytes such a8 hydrochtoric acid. It iis ‘verified _ 


that ‘the osmotic pressure’is determined’ by the: sum of two factors, 
the pressure of the:colloid itself and P, that’ produced: by the ‘difference 
in concentration of the dialysed ions, when in equilibrium, on the two 
sides of thé membrane in accordance with the Donnan law; It:is found 
ntally in accordance with this law. 


{Cr}. is. the. “of, in grm. pet. litre, 
the mean number of.Cratoms:in the colloid particle, g the mean. 
of free positive charges on.the colloid: per Cr atom, ¢ the. ionic concen- 
tration of the electrolyte. From. the, osmotic measurements it is calcu- 
lated’ that the colloid particles.of the chromic. hydroxide. contain on. an 
average about 1000 Cr atoms and 30 free charges. 

 Measdrements of ‘potential by. hydrogen 
electrodes With the®4wo6 between 
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inner arid outer» {idinie concentration’ andthe: ting membrane 
potential: which is required by Donnan’s theory is: found ‘to: be followed. 
According to this; 1,/Ij = (,tu¥/®1)* where is the difference of potential 
across the membrane when osmotic equilibrium is reached, 
ionic ‘activities: or concentrations’ of the respective solutions,’ and # the 
valency of ‘the ion. °'The values of are’ determined: ‘by ‘measuring 
thevconcentration of both H Cl: ions by hydrogen: and «calomel 
electrodes respettively, and in the former case also’ by a‘chemical'method: 
The conclusions reached are in agreement with earlier work by Loeb on 
protein ‘solutions. \ Values for the membrane potential ‘calculated:‘from 
the formula P, RT¢(¢,F/RT)* whichis: deduced from the theory are 
lower than the ‘observed. The ‘discrepancy is: attributed’ to. the ‘non- 
validity of the:assumption that the activity ofthe ions is identical with 
their; osmotic! effect'on account of the adsorption of anions (Cl’)) by: the 
colloid’ particles. '“Froni the-dmount of the:absorbéd ions as’ determined 
by: chemical analysis: and potential measurements and ‘the free. charges, 
the average total: charge on the colloid’ particles is estimated’ to’ be 
240 ions. The total charge on the’ colloid particle: per grmioatom of 
Cr: varies from 0*24\in ‘presence ‘of ‘0-01: HCl to with 0-001 HCl, 
This “fall: with diminishing acid content isattributed to’ the effect of 
hydrolysis. A relation which has not yet: been determined exists between 

In with “the zone is’ 
to be narrow, well-defined, and independent of time. The amount of 
ferrocyanide«ions necessary for complete flocculation corresponds ¢losely 
to the total charge of the colloid. In the:case of bivalent ae ions, 


2854. Electrometric Study of the Hydrolysis of Salis. Job 
ymptes Rendus, 179. pp. 40-82, July. «i 1924. )—The course followed b by 
the hydrolysis. of a salt, of a weak acid or of a weak base may, be deter- 

mined by, measurements of the hydrogen-ion concentration. _By this 
means it.is found that. the action « of hydrochloric acid | on a pyrophosphate 
in 0:001 N-concentration takes place in. three phases ; (1) The addition 
of of;acid, + PyO7 the, dissociation, constant then 
being of the’ order 3-10~9; (2) HPjO7 H*-»+H,P,07 (4. = about 10-%); 
(3) when: all thé pyrophosphate has ‘been transformed ‘into disodium 
tha B,O, exists only inthe ‘solution’ in very small: quantity ; 
that it is transformed under the influence “of water into, boric: acid: and 
the metaboric ion, BO}. or H,BO},. and that it is the hydrolysis. of a 
mixture of boric acid and metaborate which is observed. According to 
this hypothesis; the dissociation ‘constant of bori¢ acid is of the order 10-*. 
hydrolysis ‘of ‘ammonium ‘salts ‘and” alkali’ acetates; ‘in ‘solutions 
of normality between ‘about 0001 and 0-03’ and of iydrogéen-ion concen- 
ttation between “10—7 “and for acétatés ot’ 10-7) and 3-10~1#for 
ammonium salts, Conforms to'the ionic theory: 

2855. Effect of Submerged Corrosion 
of Steet: Gy Whitman; R,'P. Russell and V.J. Altieri. (Indust. 
VOL, XXVII.—a.— 1924. OV 
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Chem. pp: july; 1924,)-—-The. main. factors. 
the \corrosion: of steel submerged in natural waters; dilute! alkalies,,and 


“1 The idegree of film protection is determined largely by the pu of the. 
solution adjacent:to the metal, since this affects the solubility of ferrous. 
hydroxide. and hence: the physical, condition: of\ the precipitated #film.. 
In the alkaline région incréased renders: the: liquid next to the metal 
‘alkaline ‘thejformation: of more» protectivesfilmaj 
although the imitial rate of corrosion 48 as great as the: rate.in natural 
waters: » This film requiressome: time:to develop. its» full. protectiveness, 


and) it isnot readily destroyed when: the alkalinity of the! solution is 


reduced; The determining factor is thus:increased film protection rather. 
than‘ insufficient hydrogen-ion. concentration! The: results of various 
observers, who observed a ‘maximumerate of corrosion: at:a 
of a given’ water’ constant, since the pg of 'the solution next to: the 
metal’ is’ Maitttained at the ‘constant value by ‘the -solubility).of 
ferrous hydroxide, the corrosion being 
diffusion ‘of dissolved oxygen to the corroding solid: he 

“On the acid side of the naturalwater region | 
starts when the alkalinityof the liquid neutralised: by 
the acid’ inthe main solution, This point depends, principally on(1):the 
rate ‘of thixing of main solution and: surface liquid, (2) the total acidity 
in: the main Solution, and (3) the production of alkaliin the;surface 
liquid’ by the’ processof corrosion: On account of acid: will - 
of ‘hydrogen at a lower: hydrogen-ion: concentration 
than is required with a strong acid, dndion, account»of (3)decréase in 
oxygen concentration, which will decrease corrosion ’.and ‘production. of 
hydroxyl ions, will permit readier Battealionsifit: and hydrogen will be 
evolved at lower acidities,, of 

The rate of oxygen: reaction in the acid cid region 18 greatly increased by 
the facts that evolution of gas causes turbulence in the liquid adjacent 
to the metalsurface, and thus increases the rate of’/oxygen 
that the protective film is absent. 
2856, Representation: ofthe Periodic: wi 
phys. Chem 110: pp. 685-704, means..of; .the;,so-called 
quadratic ‘rule, ‘according to which hydrogen is placed..at the, head.of 
the alkali metals,’ the number of elements inthe. different periods.is 
fixed and: the’ arrangement of the periodic'system facilitated..Atoms 
with 4); or if m = 2; 3, or, 4, also with double as many, 
electrons must form extremely stable: configurations aad: 
the paths of the electrons are distributed on'surfaces: 
“(Phe ‘normal ‘potentials: of the:elements-which, may: be. taken. as 


is simple in the first three periods and double in. the two large periods : 
hence multiplé Peribtlicity ‘tovbe expected inithe very large, 
The fact’ that) at’ ‘the positidns ofthe. raré gases, the curve)is at least 
apparéntly discontinuous supports the: view that the 
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Om’ these! foundations’ is' constructed: a. representation: of: the peétiadic 
systertiy in which ‘the essential‘ novelty is: the distribution ofall the:rare 
earth metals’ in the principal «sub-groups: of | ‘groups Ill and IV; 
“9859: Studies A’ Kinetic 
of Reversible Oxidation Potentials at Inert Electrodes. Je Ais Vi 
Butler.:'(Faraday: Soc., Trans: 734-739, March, 1924.)--A 
kinetic: theory: of reversible oxidation. potentials inert electrodes 
developed,’ The -probability is indicated: that. when: an electrode: is; in 
contact witha'solution, the ions ‘in the immediate vicinity of the surface 
become ‘adsorbed to: some extent: The case is,considered of two. ions, 
Myand My4, ‘differing only in state,/of -oxidation..and. carrying 
n, and: ,, ‘positive charges respectively..:The: process. may be. repre- 
sented: by. the equation M, + € = where represents an electron. 
Through the agency. of the free electrons of the metal electrode, Mj, 
will tend: to lose’ its: extra electron, while; M; -will.tend.to, gain an 
electron: If the tates ‘of these two: changes are initially unequal the 
processes occurvat equal rates, 

Expressions are derived to. evaluate: the work: the | 
changés':' (1) ‘The displacement: of an electron’ to the “‘ balance-point ” 
against’ the surface attractive forces. of the metal,.or the addi- 
tional ‘electrical work, E,F, performed: on account of, the existence .of.a 
p-diiE, at the surface; (3) the:removal-of;am electron. from. its stable 
position or orbit in M,, to the: balance-point”’ involving the work 
(4y’ the displacement of the molecules or.ions from the surface (to: the — 
balance-point and from the interior to the balance-point ;, (5) the energies 
of hydration of the ions: M, and Mj;, denoted -by Hy, and Hy,, Tespec- 
tively.’ The final: for normal oxidation. potential reduces 


Purther’ (Vide) uP owhere is the 
corresponding to: the removal of ‘an-¢lectron from Mj; in solution, and 
po } is the thermionic work function of the metal. The oxidation potential 
is thus détermined by (1) the ionisation potential. corresponding) the 
loss'Of°an electron’ by the reduced) molecule; the: difference) in. the 
energies of hydration of the two substances concerned ; (3) the thermionic 
work fanction of! the mietal (4) the values'of.k, and which are the 
Constants in) thé exponential relation, giving the-rate at. which the pro- 
cessés M, = My and + € cour.’ Since the quantities ,(1) 
and (2) evaluated, a direct comparison. between; observed and 
calculated values is not possible, A further case dealt. with is that.of the 
p.d of metal in:contact with a solution containing: its ions in. different 
Inst:, 198: ‘pp. °1454259; Aug., 1924, evidence, of molecular 
attraction: between molecules of different: gases: is afforded. by the change 
in pressure when they are mixed. For permanent gases the effect: is 
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chance’ for an atom to! upset the t 


the: inter-molecalar iattraction, becomes, very great, there ,is,.a, 
fo form existence. of, these, is often. © 
firmed by: ‘curves; suggested, that. for many reactior 
to: take ‘pla¢e the: molebuless must: he moving, slowly, since, pire ‘the 
The: Nature'of Non-Tomised: Avids. . Correction. ‘ant isch, 
Ang.;:}924:)-—In a first: paper, [Abstra 
‘the attthor had:stated | that:solid oxalic acid (a pseudo-acid) 
Was indifferent’ ‘towards: ‘his <azotindicator,whilst in a. second pape 
me p: 206, 1924) the acid was-said: to.colour the, indicator yellow, 
apparent contradiction is due to.the.yse of two 


Non-luminous Oxidation: of. it in an “Oxygen. A 


i(Lord) (Rayleigh. Proc.,.106. pp. . 1-8, July 


1924:)—-The: views on phosphorescent combustion of phosphorus developed 
in former papefs (Abstract. 336 (1924)) require that. phosphorus vapo rf, 
when apparently inactive in an. atmosphere,pf oxygen, should in realit 
be combining with itiat isolated centres, though the acti fails to spre 


conditions. By-suitable:manipulation, either this action or the ordinary 
phosphorescent combustion may. be caused te.occur at. one given presst 
and ‘external temperature; ©The rate; of oxygen. absorption is_ wid 
different in thetwo. cases, that there.can be no.doubt that they. are 
really distinet. | Stringent’ photographic tests show. that: luminosity does 
not aceompariy the slow-action:; It: is.found;that, witha. given area ‘of 
phosphorus’surface; the rate of action(is enormously increased by allowin 
a’large éxygen’ space round. it; This andiother, experiments show tha 


action occurs in thewolume:of the gas:space,;and therefore, betwee 


199 end. Chemical, nt Riley 
(Phil. Mag.’ July, 1924.),--If the. hydrogen mo b 
suppdsed ‘to be approximately spherical, 
This is assumed to give an approximate value of the radius ah the Sbh 


Of diary electrons, and. itis pointed out: that:those elements which 


have! an ‘dtoinic diameter less than this form: hydrides with the 
of energy, land 4hdée, with: greater| radius. form: hydrides, with 
of énergy,’ A table for-fifteen: elements. is given. ... It is. sp 


‘molecule, “4tself veri stable stracture,, is, actually, to. netrabe, | 
‘electron ting: |) Thisicam easily occur when the,diameter, o 
iis ‘also made to:thé smooth relation the free energy al 
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Paving the previows Work on the: photolysis of uratyk oxalate, 
Whicl yields formic atid)! catboh -dioxidé; 
‘(thé forritation of Which ‘tay cause turbidity);.:the’ author-describes 
riments made ‘by expositig to thé rays of whalf-watt lamp, with or 
without colour’ solutions of’ uranyl oxalate and ‘of -mixtures, of 
uranyl nitrate, urariyl ‘sulphate, or acetate: and loxalie acid. |The .con- 
céntration ‘of ‘the uranyl salt was ‘always miolar.on the average, 
order to avoid complication by the turbidity arising during the reaction. — 
rhe réaction was watched by analysis of the liquid: ‘phases ‘theccontrol 
of the gaseous phases was not suitable’ Its found in confirmation.of 
prévious researches that the photolysis depends upoty the. aranyl oxalate, 
whether present 48 such ‘or in’‘complexes with: the. other,,salts; and is 
due the ‘decomposition’ of' undissociated: and of its ions: 
(UOC, oO ‘The of oxalic acid is: of no importance for the 
rate of comp Ps ‘td the high stability of the complexes 
formeéd, the photolysis is not influenced either by additions of .oxygen, 
hydrochloric acid, sulphuric acid, and formic acid, unless they disturb 
the complexes mentioned’) bit’ the ‘acidity’ ‘does influence the formation 
of formic acid ‘and of the uranous salt.’'In ateorilanée with Einstein's 
Jaw I molecule of oxalic’ acid is decomposed’ per light quantum ‘adsorbed: 
In the case of uranyl formate dissolved in sulphuric‘acid, 0-7.b 0-2:mole- 

cule of uranous salt is fornied ‘per quantum ; this value, 
tei ts. ‘Elektrochem. 30: ‘pp. 3824886, Aug:, read ‘before 
e “Deut. ‘Bunsen “Gésell., Gottingen; 1924:)+-This: paper assembles 
tog ead thé salient facts in support of the‘éleetrical theory of chemical 
Kossel’s concéption of the electrical character of chemical forces 

is discussed ‘at length from’ its two! standpoints of: electrostatic 
ahd’ ionic formation through ‘acceptance: and: -emission.. of 
electrons. Modetn’ dtomi¢ theory ‘arid receive 
attention, Jedding to‘ the “electrostatic lattice: theory. ‘Nernst's objections 
to the ci theory are then considered andshown ‘tobe untenable... It 
ie ished that directed valencies in the ordinary chemical sense 


‘in electrical ‘theory;‘dnd the mode of-recondiliation between 
‘is discussed frém the ‘in; relation 
3 ‘Chemical’ Réactions ‘inthe Glow Discharges’: Gunther- 


geometrical 


. 286 Cells and Electrolysis of Sodium Ethoride Solutions. 
Sh ‘(Faraday Sée., pp: 7234728) March,h924.)— 
+6 ih vestigate: thie useiof theimereurysdrap 
VOL, XXVH,—A,—J]924. — 20" 


= 
a 
Kathode fall for a OT gas Mixtures Has Deen Getermined, and irom 
the curves chisions may’ be’ drawn as to*how,and 
extent chemical ‘reactions’ otcur if ‘the glow discharge; dlsoias to, which 
we 


aw” 


dissolving metallic sodium in ‘pure dry ‘alcohol, the solution being kept 
‘the’ dark' over ‘diluted sodium amalgam and transferred. into’ the:-cell 
by” meats: of a eurrent of The éthoxidé did not evolve 
When ‘standing’ if! ¢ontaét with the amalgam for several days, 
that’time the potential of that amalgam against mercuri¢ 
‘Yemained steady! at volts. The deposition of 


Mereury-drop kathode is reversible as ifi the case of aqueous 


solutions. But the e.m.f. of the concentration cells indicates! a. quite 
abnormally high activity of-the sodiym ions setting in at a. 
concen ‘which is accoimpanied“by changes int thé conductivity 


2866. The Calculation of the Work. of Chemical. Change 
Ge Frenzel. (Zeits.... phys, Chem. 547,658, 


Concentration. 


initial partial pressure . ber of ‘molecules , oA 


RR Th the’ equill ‘ium’ it 


pressure PaP an: of ‘molecules N, AN, 
constant volume, an for brevity, FF 


cules; of species a, which undergo 


2 
B= — (N, — N,)/n, = 1, ete. The transformation “may 


et 


to 


fa 


+, 


4 


miolectiles a ate taken “RR by the’ piston 


‘the’ semi membrane as will’ make’ the concentration 


Rand enter the piston, and., the “work done is 


into the spage. which requires, the. expenditure 
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to ¢ pressure By this means Ny Ny “tole: 
leave 
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as ate nécessary raise the pressure ofthis pompanent from to. 


These molecules of a; brought to tha pressure of thove mmole. 
cules in RR, ‘which requires expenditure of work, pu, RT log 

6. Finally, this quantity ‘is forced.-by the: piston into , whereby 
Rj + jo, molecules ate raised pressure to-pressure. This 
requires an expéenditute, of ‘work equal sto (Ry 


of Thiel in the Lehrbuch von Kister and Thiel, vol. 


“2867. of R. Kremanii ‘and 
| G. v. Rehenburg. (Zeits. phys: Chem: pp: 689-671, 1924.) 
With suitable current densities, molten alloys exhibit electrolytic effects, 
the observed alterations in ‘the concentration: being the resultant of the 
electrolysis and ‘the ‘diffusion, which acts im the opposité: direction. 
As the currént density is! increased, the: electrolytic effect increases ;and 
continually approaches a limiting value... The results;now given refer 
to a potassium-sodijum_ alloy with about 70 % of potassium, this being of 
‘the ‘eutectic composition and” liquid ‘at otdinary temperatures. 

blectrdlysis was carried out 'in stout capillary tubes of about 
bore, and 110°, ‘at which all the possible 


2868. Electrolysis of Fused Salis. R. Lorena! 
30. pp. 371-375, Aug4 1924. Paper read before the Deut. Bunsen Gesell., 

Géttingen, 1924.)—-General notes on the subject with special regard to 
the equilibrium between metal and salt in melts. When molar fractions 
are substituted for concentrations the Nernst-Ogg formula for the e.m.f. 
can be calculated by Tammann formula in cases when the one com- 

ponent is present at co ~dilution, #.e. for the ends of the 


equilibrium isothermal. is found, hold: for the differential e.m.f. 
of the chains —— d Pb{PbC|Cl,, as determined by Lorenz, 
Fraenkel and Silberstein ; but the author doubts the implied validity 


of the: law of fit LP the whole of the isothermal. A formula of 


Ti 


Too Small to Effect Flocculation. A. Boutaric and (Miss) G. Perreai. 
(Comptes Rendus, 179. pp. 46-49, July 7, 1924.)-Flocculation of colloidal 

tions of gamboge or mastic by addition of an electrolyte is retarded 

prévious addition: of 4 small amiount of electrolyte, In’ general ‘such 

protective action is’ hot ‘observed with arseni¢ sulphide ‘solutions: ‘If the 

electrolyte first added is different from that: tsed to effect Alocculation, its 


ed 
+ br 
* 
V 
-O; fused ead and una and 
however, be. solved with the aid of van, Laar’s thei 
5 
. 
4 
Pad 


2670, Conception: and Propetties 


ofthe: Electrical. Double: Lage? 
and: tts Relation 46> Ionic: Migration Wei MeBainy 
28)! pp. :706+714,; preset: state Anowledge | of the 


double: dayer., between: such) materials: glass; ‘Membranes 


and colloidal particles is: reviewediand.the different ‘assumptions: which 
have: beenput forward in calculating’ the ;‘‘icontact: potential,’’) areidis- 


cussed. According to Helmholtz theswhole/of the: movement. in: ithese 


systems is: to: ordinary: Viscous ‘flow: within the part of:the iliquid 
within -the, double: layer: The, deduetions made: Helmholtz-on'' the 


thickness of the: double layer calculated :from:' the condenseraction of 


electrodes are discussed. The) high-contact potentials: formerly: derived 
ate-now ‘found to be much lower, ;while:the thickness of the doubleilayer 
and ‘the number of charges are much less)than. the; values. formerlyhelds 


The-fundamental assumption im) all: these’ previous. calculations. hasbeen 


that: the charges,,or rather:the mobile ions} form atiseffectively. complete 
sheath, shutting off the body ofthe liquid-in: the tube from the annular 
space of the double layer: It is: now considered; however, thatthe mobile 


ions, instead of being a complete nionomoléculan sheath, consist:of scanty 


isolated ‘ions; and, that nearly ali-the ions of:ithe adsorbed film: are séssile 


and immovable. These immovable; ions «may be,of:opposite kinds; .or 


may be balanced by-a charge: within the solid-or-by.a mobile ion in, the 
liquid.'; It is: calculated that the! mobile ions cover,iat any:given moment} 
only a small fraction of ] per cent. of the surface.-, The-above conception 
appears to harmonise the existing data, including also’ those for absolute 
electrode potentials and: for the behaviour ‘of sols,) gels; asid.curds of-soap, 
If this conception is a true interpretation of the existing data, the funda- 


mental: assumptions made in all previous mathematical treatment of 


during 
ges in different “OF 


‘any electric system, hether. homogeneot 


or heterogeneous, or invo volwing electrical dou 


layers or’ diaphragms, “This has = 6 


anmaber, of chemienl equivalents:pet 1000 grm: of solvent;: my: the number. 


. chemical,.equivalents which carry. one, electrical, charge, f, the.cop- 


uctivity. in,reciprocal ohms of one. chemical. equivalent, . 
or. the sum.of the concentration of each, conducting constituent 


-by, its, mobility..; The.movement 
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| few; or, may form; a .practically.complete:adsorbed layer. A: sessile! ion 
| 
| 
igration, Electrophoresis and Electrodsmosis of Sodium Oleate. Mary 
E, Laing. (J, Pliys, Chem. 28. pp..673-706, July, 1 924.)—A large number 
of measurements of electrolytic, migration are made with sodium oleate s 
solutions, which has the property of being available in the three forms a 
determinations are made a 
vessels of concentration 
is established that the ae 
mosis and electrophoresis 
are special cases of an identical process. of whieh .the essential feature is 
4 
OL 
4 + 


10660 


The velocity: of electrophoresis and mobility are ‘orily: identical whéa 
is equal: to unity, oy 
equivalent; From ‘this! standpeint the: only distinction ‘between colloid 
and crystalloid isthe numberof chemical equivalents which are associated 
with’ one electrical ‘charge. ‘The voltages: produced ‘by ‘the streaming 
of liquid past surfaces: or-of powders ‘through ‘liquids are ‘related to’ the 
mobilities and charges’ in' the same way that such potentials’ as diffusion 
potential iare related ‘to ‘ionic’ mobilities. The ionic micelle is a case’ of 
an’ ‘electrical double layer’ where the conductivity of both parts ofthe 
layer is operative;:and it indicates that the 
Phe “movemert of: each constituent of soaps in 
thodimaaacaianies passage of the current is unaffected by gelatinisa 
and remains the same whether the gel moves as a ‘whole or in parts 
the solvent or when the gel is fixed so that the solvent has to move through 
the gels >The identity of these values for sol and gel affords’ evidence for 
the conclusion ‘that ‘the ‘colloidal particles in'sol‘and gei are identical in 
nature and amount, except in the ‘gel‘some ‘of ‘them are arranged 
possibly in filaments or other Joose structure, 
Isiedilate soletion' the migration of sodium is’ elec- 
trolyte ; in the more ‘concentrated solutions rather more sodium: is moved 
towards: the ‘anode ‘than’ towards the kathode; In a curd still ‘more 
movement towards the anode: is observed; which may in some cases 
exceed five equivalents of oleate per 1} faraday of current. Data are 
“2872. The Law Systems. Wessel: (Physi 
a 26. Pp. 270-277, June J 1, _1924.)—In, a consis eration of the osmotic 
phenomena strong ‘electrolytes. a simp plification in the 
nent Of the relations which as been, made by P. Debye [Abst ac’ 
is applied by the present author i in wider connection which 
both gases and solutions, and the range ff the simplification, is 
er extended. ‘The relations are. subjected ‘to detailed mathematical 
eatment. “Account is taken ‘of the ionic density in the distribution 
0: f charged particles around an ion. Through the- influence of the charge, 
: concentration of particles, with charges. of opposite sign to that ‘of 
the ion will be somewhat incteased and that of the particles with the 
same sign will be diminished. This effect will lead toa diminution | : 
D otential of ‘the ion and 4 Jowering ‘of its inner energy, which, leads to a 
odification of the relation. According te the Bolt. temann 


et 


the man, ofthe ofthe onder the pin (ris 
the potential, 2; the’ number, and the charge of the ions, and #f their 


der ty chargé-free’ ‘space. It is inferred that for ‘a low’ degree ‘of 
ionisation, ionised ‘gases Obey the Guldberg-Waage tmass-action law ‘when 
to the energy ‘of formation of the compound is added the electrical energy 
the energy of formation of a, molecule 
is to be regarded as the work which must be applied to separate completely 


— 
~ 
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thé componénts and: bring! zero. potential: It-is deduced that 
thie électricrenétgy pér molectile is given iby 


ayottey edt slidotretsa tnsmqolersh edi 


oo The equilibrium: constant, of the mass-a¢ modified, 


where. 4 is, the number. of ions, of the type De expressi expression 


the form where. fe.is the.activit 
tel Dept wif 


whence RTiife represents. the “electrical total energy decrement of the. 
.’. It is considered preferable: to. substitute, the, of, 


"2873, Dissociation of Acids 


phys.Chemt.. pp./ 419-430, Aug, applied, he. 
theory of electrolysis.of Bjerrum, to the, dissociation. of aqueous solutions 
of acids, the author, proceeds, to, an, inv ion. ef solutions in eth 
anti methy},alcohole, law, of, -Mass-action, is, found tg hold also for 
strong like :picric acid, even. in the. presence.of water ; but, .the, 
activity constants. of the ions, deduced, are. tao, great. and. do, not 
those calculated from, the, dielectric, constants of alcohol, 
fThedate used the, Goldschinidt,. nd. 
the tn (Dissert. ,Lund). Ascordi 
to Bjerrum, the esterification of wealk acids, under, the- catalytic, influence. 
of. sttonger acids; would merely depend, mpon,,the, hydrogen-ion .concen- 
tration, , The,zelations are not, always.so. simple,-howeyer, as the author, 
assumes that) hydrochloric .acid: isnot, completely. diss 
He ‘is. atudying the. ‘by electrometric, k katalytic, and 


The. Determination of the. Secondary Lanization 
Dibasi¢ Acids. T. Paul... (Zeits pp,, 4 


considered, im, particular. tartare, is PAG 
significa: 


iaciof great: importance; to determine the .sepondary. ionisdtion cqnstant 
of. this acid., A, ofthe methods. used. and the. Tesults 
by other. investigators... The. present, writer obtain 
using: the. methods of sugar imversion and eléc : 
value is in good accord work abo the value of = 
determined simultaneously. nok abe 


2875. Overvoltage in ‘Electric Soc, Trane. 
pp. 817-838, March, 1924.)—-Discussion.on various papers referred to in- 
Abstracts 2369, 2623, 2631, 2632, 9635, 2636, 2689, 2641 and 2644 (1924), 
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+s of: Plating; da Qi: 

McCullough and: Reiff. -(Indust; and Engin: ; 

June, 1924.)—Selective case-har has.recently come into prominence 

through Pr development of thé automobile industry. The various 

“of ‘restricting to’ certain parts Of the’ pieces’ 

end upon exposing to carbon monoxide gas only those surfaces “that: 

“te he Hatdetied: aiid coveritig’ the” other ‘surfaces’ that the ‘gas 

cannot reach them, Three methods of surfaces’ ‘to’ be’ 
protected are in use :— 

__ J. Covering with iron. ‘This consists of so arranging the pieces that 

the ‘Surfaces’ be’ protect ed aré‘in contact, ‘one protécting ariother} or’ 

by covering certain: parts ‘with thin. plates’ ot sleeves Of iron. that thay be? 

discarded later. 

2. Covering with ottie -metallic coating. Wood 
and McMullan have reported on the effectiveness of such coatings, and have 
found that sodiuin silicate mixed ‘with firiely ground asbestos or aluminium 

dé‘is the best’ covering’ of this class.” 

Covering with ‘a coating of copper or: ae @eposited’ 
trolytically or by the Schoop spray. Copper plated from a cyanide bath: 
has been found satisfactory under many conditions and is quite commonly 
used, ‘Dut always be relied upott, as it ‘fails to prevent carbufisdtion 
in Some piedes; while it protects others that ‘have been trédted in exactly. 
é same way,’ method has’ been ‘under’ ‘by McCullough: 
id Pray, who have showed that copper may’ upon to prevent: 
if the copper-plating ‘is’ free’ ‘put that: the 
of the’ plating ‘is affected ‘by‘severel factors, land: that it is not 
secure good deposits: It was ‘shown also that slag and 
in the surfate’of the irom’ catise openirigs in the copper~ 
plating ‘which’ thé’ carburisitg’ gases°may etiter, and also ‘that 
afford’ good protection unless’ very thick deposits are used. » oy 
“The authors continuation of the'study has'supported these preliminary 
clgimis and has’ ‘also ‘shown that volatilisation “of the: ‘copper may leave: 


‘have ‘been. bit’ | 
of ‘the’ ‘of ‘copper in: case-hardening 
them to the following conclusions :— 
ee - Penetration occurs only through holes in the copper plate. 

2, Breaks th in’ the: he or ate due’ to' (a) non-conducting ‘impurities 
that’ fail to. plate ‘over | rly’: (b) high: ‘éurrent density, giving ‘a porous 
Osi thas requiring a much thicker plating for complete :protection 
and of Copper, leavitig ‘bare spots; especially over 

purities, not so heavily covered as the pure iron.’ 
3. fityanide test! feliable indicator of 
mdition of the coppe tinig’on any’ sairiple, and?will show which piéces 
turn vie ,, or even for eating and ‘replatings 
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